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Section 1 

ntroduction & Specifications 










M. INTRODUCTION 

1-2. . The 895A DC Differential Voltmeter is half-rack 
size, and is equipped with resilient feet and Ult-up bail 
for field or bench use. A single instrument may be 
mounted in a standard 19 inch rack with metal handle- 
rack adapter kit 881A-102. Two half-rack size instru- 
ments may be mounted side-by-side with metal handle- 
rack adapter kit 881A-103. 

1-3. The 895A can be used as: (a) A conventional 
voltmeter for rapid determination of dc voltages from 0 
to ±1100 volts to within ±3% of range setting, (b) A dif- 
ferential voltmeter for precise measurement of dc volt- 
ages of 0 to ±1100 volts to within ±(0. 0025% of input -i- 
0. 0001% of range + 5 uv). (c) A ratiometer for accu- 
rately determining the ratio of two voltages, and (d) A 
megohmmeter for measurement of resistance from 0. 1 
megohm to 10,000,000 megohms with a typical accuracy 
of ±5%. The instrument can be used to indicate voltage 
excursions about a nominal value. One feature that 
should be emphasized is that no current is drawn from 
the unknown voltage source, when the voltmeter is at 
null, at up to 1100 volts. Thus, the determination of 
the unknown potential is independent of its source re- 
sistance. 

1-4. Leakage resistance of the 895A to ground is 100 
megohms. The instrument contains a polarity switch for 
convenience in measuring positive or negative voltages, 
or in using the instrument as a ratiometer. A grounded 
recorder output is included for monitoring the voltage 
being measured. Shock, vibration, humidity, and tem- 



perature testing verify a design that will provide years 
of hard use under severe environmental conditions. 

1-5. When used as a differential voltmeter, the 895A 
operates on the potentiometric principle. An unknown 
voltage is measured by comparing it to a known reference 
voltage with the aid of a null detector. An accurate 
standard for measurement is provided by an 1100 volt 
reference supply containing a pair of temperature-con- 
trolled zener diodes. A five-dial Kelvin- Varley voltage 
divider attenuates the reference voltage as necessary 
to obtain a null condition. The unknown voltage is then 
indicated by the setting of the voltage readout dials. 

1-6. INPUT POWER 

1-7. The 895A is usually supplied with the primary 
windings of the power transformer connected in parallel 
for operation from 115 volts ac. Upon request, the 
instrument will be supplied with the primary windings 
connected in series for operation from 230 volts. If it 
becomes desirable to convert from one operating volt- 
age to the other, refer to the schematic diagram, and 
to the instruction decal on the power transformer. 

1-8. RECEIVING INSPECTION 

1-9. This instrument has been thoroughly tested and 

inspected before being shipped from the factory. Im- 
mediately after receiving the instrument, carefully 
inspect for damage which may have occurred in ship- 
ment. If any damage is noted, follow the instructions 
outlined in the warranty p 2 ^e at the back of this manual. 
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DIFFERENTIAL VOLTMETER 



ABSOLUTE ACCURACY; ±(0. 0025% of input +0. 0001% 
of range + 5 uv) from 0 to ±1100 vdc at 23(±1)°C 
(nominal calibration temperature), less than 70% 
relative humidity. 

±(0. 005% of input + 5 uv) from 0 to ±1100 vdc, within 
the temperature range of 16“ C to 32“ C (60° F to 90° 
F), less than 70% relative humidity. Derate accuracy 
outside this temperature range at 0. 00035%/° C to 
limits of 0° C and 50° C. 



NOTE: Through error analysis studies into total 
instrument stability taking into account the docu- 
mented stabilities of individual components and uti- 
lizing probability and statistical methods, indicate 
that typical instrument stability (defined as a spec- 
ification met by 80% to 90% of all instruments) is 20 
ppm (0. 002%) peak-to-peak per year. An instrument 
so categorized need be calibrated only once per year 
to meet all specifications. Addition^ stability data 
upon request. 



INPUT AND NULL RANGES; 



Input Range (volts) 




Null Ranges (volts) 




. 1. 


.01, .001, .0001 






.01, .001, .0001 


10, 1, 


.1, 


.01, .001 


100, 10, 1, 


-i, 


.01 



NOTE: Each input range and each null range has 10% overvoltage capability. 



INPUT RESISTANCE: Infinite at null from 0 to ±1100 vdc. 



VOLTAGE DIAL RESOLUTION: 



METER RESOLUTION: 



Input Range (volts) 




Resolution 



ppm of range I voltage 



1 uv 
10 uv 
100 uv 
1 mv 




Null Range (volts) 


Resolution 


.0001 


1 uv 


.001 


10 uv 


.01 


100 uv 


, i 


1 mv 


1 


10 mv 


10 


100 mv 


100 


1 v 



CONVENTIONAL VOLTMETER 



ACCURACY: ±3% of range. 



RANGES: 
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RATIQMETER 

The RATIO position of the polarity switch places 
the Kelvin- Varley divider across the rear panel 
binding posts for connection to external reference 
input voltage. The null detector remains connected 
between the front panel input and the Kelvin-Varley 
output. At null, the readout dial setting indicates 
the decimal ratio of the front panel input voltage 
to the rear panel reference input voltage. When 
the instrument is used as a ratiometer, the 10 
position of the first readout dial is shorted out^ 
providing a setting of . 99991^ for unity ratio. 
The decimal point is always located in front of 
the first dial. 

RATIO: Zero to unity (six-digit readout). 

REFERENCE INPUT VOLTAGE: 0 to ±1000 vdc 
with no power derating over entire range. 

RATIO ACCURACY: ±0. 0012% of setting at 0. 1 
ratio and above. ±0. 00012% terminal linearity 
below 0. 1 ratio. 

TEMPERATURE COEFFICIENT OF RATIO: 
0. 0001% of setting/°C above 0. 1 ratio. 0. 00001% 
terminal linearity/^C below 0. 1 ratio. 

GENERAL 

REGULATION OF REFERENCE SUPPLY: 0. 0002% 
for a 10% line voltage change. 

STABILITY OF REFERENCE SUPPLY: 0.0005% 
peak-to-peak per hour. 0. 0008% peak-to-peak 
per day. 0. 0013% peak-to-peak per sixty days. 

STABILITY OF METER ZERO (includes noise): 
±2 uv for a 10% line voltage change on most sen- 
sitive (0.0001 v)null range. 

KELVIN-VARLEY DIVIDER ACCURACY: ±0.0012% 
of setting from 1/10 full scale to full scale. 
±0. 00012% terminal linearity below 1/10 full scale. 



REFERENCE ELEMENT: Temperature com- 
pensated Zener diodes. 

WARM-UP TIME: 30 minutes. 

RECORDER/ISOLATION AMPLIFIER OUTPUT: 
Adjustable from 0 to 0. 5 v minirnum for end-scale 
meter deflection, source resistance 5K to 8K, 
linearity better than ±0. 5% of end-scale. Gain 
as an isolation amplifier is (0. 5 v/null-range 
sensitivity). 

POLARITY: Frpnt panel switch selects ^dc, -dc, 
and ratio. 

DC COMMON MODE REJECTION: 140 db or 0. 1 
uv/voit of common mode voltage. 

AC COMMON MODE REJECTION: 140 db at 50, 
60, and 120 Hz; 120 db at 400 Hz and 1000 Hz. 

OPERATING TEMPERATURE RANGE: 0"C to 
SO^C (32‘^F to 122’’F). See Accuracy. 

HUMIDITY: Within specifications up to 70% rel- 
ative humidity. 

STORAGE TEMPERATURE RANGE: -40“C to 
+70“C (-40“F to 158° F). 

SHOCK: Meets requirements of MIL-T-945A and 
MIL-S-901B. 

VIBRATION: Meets requirements of MIL-T-945A. 

INPUT POWER: 115/230 vac ±10%, 50 to 1000 
Hz, 15 watts, 20 VA. 

SIZE: 7" high x 8-1/2" wide x 14-3/4" deep. 
WEIGHT: 16 lbs. 





Some semiconductors and custom IC's can be 
damaged by electrostatic discharge during 
handling. This notice explains how you can 
minimize the chances of destroying such devices 
by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and 
bench techniques that are recommended. 




The Static Sensitive (S.S.) devices are identified in the Fluke technical manual parts list with the symbol 
The following practices should be followed to minimize damage to S.S. devices. 




HANDLING DEVICES. USE A HIGH RESIS- 

1. MINIMIZE HANDLING TANCE GROUNDING WRIST STRAP. 




2. KEEP PARTS IN ORIGINAL CONTAINERS 

UNTIL READY FOR USE. 4. HANDLE S.S. DEVICES BY THE BODY 
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DO NOT SLIDE S.S. DEVICES OVER 
ANY SURFACE 




9. HANDLE S.S. DEVICES ONLY AT A 
STATIC-FREE WORK STATION 

10. ONLY ANTI-STATIC TYPE SOLDER- 
SUCKERS SHOULD BE USED, 

11. ONLY GROUNDED TIP SOLDERING 
IRONS SHOULD BE USED. 



A complete line of static shielding bags and acces- 
sories is available from Fluke Parts Department, 
Telephone 800-526-4731 or write to: 



7. AVOID PLASTIC. VINYL AND STYROFOAM' 
IN WORK AREA 



JOHN FLUKE MFG. CO., INC. 
PARTS DEPT. M/S 86 
9028 EVERGREEN WAY 
EVERETT. WA 98204 



PORTIONS REPRINTED 

WITH PERMISSION FROM TEKTRONIX, INC, 

AND GENERAL DYNAMICS, POMONA DIV, 



' Dow Chemical 
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2-1. FUNCTION OF CONTROLS, TERMINALS 
AND INDICATORS 

2-2. The location, reference designation, and a func- 
tional description of the external controls, terminals, 
and indicators on the 895A DC Differential Voltmeter 
are given in Figures 2-1 and 2-2. 

2-3. PRELIMINARY OPERATION 

a. Mechanically zero the meter with the adjustment 
screw on the front panel. If the instrument has been 
operating, it must be shut off for at least three minutes 
prior to this adjustment. 

b. Connect the power plug to a 115 volt ac power 
source, or to 230 volts ac if the instrument is so wired. 

WARNING! 

The round pin on the polarized three-prong 
plug connects the instrument case to power 
system ground. Use a three-to-two pin 
adapter when connecting to a two-contact 
outlet. For personnel safety, connect the 
short lead from the adapter to a high-quality 
ground. 

c. Set the switches on the 895A as follows: 



RANGE 1000 

NULL TVM 

Polarity + 

Voltage reactout dials 000000 



d. Set the POWER switch to ON, and allow a warmup 
period of 30 minutes for best accuracy. A warmup 
period of 10 minutes is sufficient for an accuracy of 
±0. 005%. 

2-4. ZEROING INSTRUCTIONS 

2-5. It may be necessary to adjust the internal meter 
zero controL ITiis will usually be done at more frequent 



intervals than instrument calibration. Proceed as 
follows: 

a. Mechanically zero the meter with the adjustment 
screw on the front panel. The instrument must be shut 
off for at least three minutes prior to this adjustment, 
and the internal meter terminals must be shorted to- 
gether. 

b. Set the switches on the 895A as follows: 



RANGE 1 

NULL 100 UV 

Polarity + 

Voltage readout dials 000000 



c. Remove the top/rear dust cover. 

d. Short the INPUT and COMMON posts with a piece of 
copper wire. 

e. Adjust R204, if neces.sary. for zero meter deflection. 

f. Set the polarity switch to If the meter zero changes 
by more than ±2 microvolts, readju.stine.nt of R204 is 
necessary. 

g. Remove the short from the INPUT and COMMON 
post, and replace the top/rear cust cover. 

2-6. OPERATIONAS ADIFFERENTiAl VOLTMETER 

a. Perform preliminary operation according to para- 
graph 2-3. 

b. Connect the unknown voltage between the INPUT and 
COMMON posts. If one side is grour«ded, always connect 
it to the COMMON post. 

c. If meter deflects to the left, the polarity of the 
unknown voltage is negative. Turn polarity switch to the 
negative position. The meter will deflect to the right. 

d. Turn RANGE switch to lowest range that will permit 
on-scale meter deflection, and note the approximate 
value of unknown voltage. 

e. Noting the position of the decimal point, set the five 
voltage readout dials to the approximate voltage deter- 
mined in step d. For example, if the approximate volt- 
age was 35 volts, the (tecimal point will be between the 
B and C readout dials. Therefore, set dial A to 3, and 
set dial B to 5. 
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Figure 2-1. LOCATION OF CONTROLS, TERMINALS, AND INDICATORS 





1 


CONTROL, 
TERMINAL, OR 
INDICATOR 


REFERENCE 

DESIGNATION 


FUNCTION 


1- 

1 

...1 

1 . 

U 

t 


INPUT and COMMON 
terminals 


Jl, J2 


Provided for connecting the dc voltage to be measured. 


Chassis ground 
terminal 


J3 


Provided for grounding purposes. A 0. 047 uf capacitor, Cl, and 
a lOOM resistor, Rl, are connected from the COMMON binding 
post to the chassis ground post. The INPUT post should never be 
connected to the chassis ground terminal, J3. Since the instru- 
ment is equipped with a three-wire line cord with the third wire 
connected to the chassis, the circuit should be checked for con- 
flicts in grounding before connecting the COMMON post to the 
chassis ground post. 


POWER switch 


S2 


The POWER switch applies ac line voltage to the primary circuit 
of the power transformer, Tl, when set from OFF to ON 


RANGE switch 


SI 


Selects the desired voltage range, changes null ranges appearing 
in the null window, and positions the decimal point of the voltage 
readout dials. When set to 1 or 10, this switch also open-circuits 
the primary of T2, which deactivates the 1100 volt reference 
supply. 


NULL switch 


S3 


Sets the instrument for either conventional voltmeter operation, 
or differential voltmeter operation. The null ranges represent 
the full-scale difference between the unknown voltage and the 
internal reference voltage set by the voltage readout dials. 


Voltage readout dials 
A, B, C, D, and E 


S5, S6, S7, 
S8, & R373 


Provides an in-line readout of the amount of internal reference 
voltage necessary to equal the unknown voltage. 


Polarity switch 


S4 


Changes the polarity of the internal reference supply to match the 
polarity of the unknown voltage. The + position indicates that the 
INPUT post is positive with respect to the COMMON post. This 
switch also selects RATIO operation of the instrument and sim- 
ultaneously deactivates the llOOV reference supply. 



Figure 2-2. FUNCTION OF CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2) 
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CONTROL, 
TERMINAL, OR 
INDICATOR 


REFERENCE 

DESIGNATION 


FUNCTION 


Mechanical zero 
control 


none 


Sets meter to zero mechanically. This adjustment should be used 
only after the instrument has been off for at least three minutes, 
or if the internal meter terminals are shorted. 


Meter 


Ml 


Indicates the unknown voltage when the instrument is in the TVM 
mode, and indicates the difference between the unknown and the 
internal reference voltage when the instrument is in the differen- 
tial (null) mode. 


RATIO terminals 


J4, J5 


Used to connect the external reference voltage to the 895A when 
making voltage ratio measurements. 


RECORDER 

terminals 


J6, J7 


Provided for connecting a recorder to record meter deflection. 
Also used as the output terminals when the instrument is used as 
an isolation amplifier. 


RECORDER LEVEL 
adjustment 


Rll 


Varies the output voltage at the RECORDER output posts from 0 
to at least 0. 5 volt for full-scale meter deflection. 


Line cord plug 


P2 


Provided for attaching the separable line cord. 


Fuse 


FI 


Protects the instrument against excessive current. 



Figure 2-2. FUNCTION OF CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 2) 



f. Set the NULL switch from TVM to the first null 
position for the range beir^ used, and adjust the read- 
out dials for zero meter deflection. 

WARNING! 

When the NULL switch is set to a null range, 
the voltage indicated by the readout dials is 
applied to the INPUT post. Consequently, a 
maximum voltage of 1100 volts with a source 
impedance of lOM, can appear at this binding 
post. Avoid contact with the INPUT post 
when the RANGE switch is set to 100, or to 
1000. 

g. Adjust the readout dials for zero meter deflection 
in successively more sensitive null ranges. When the 
meter needle deflects to the right, the magnitude of 
the voltage under measurement is greater than the volt- 
age set on the readout dials. When deflection is to the 
left, the voltage under measurement is less than the 
voltage set on the readout dials. 

h. When the meter is at null on the most sensitive 
null range, the unknown voltage equals the value set on 
the five readout dials. 

2 - 7 . OPERATION AS A CONVENTIONAL 
VOLTMETER 

2-8. The instrument can be used as a conventional 3% 
voltmeter by setting the NULL switch to the TVM posi- 
tion. Full-scale ranges are 1, 10, 100, and 1000 volts. 
Additional raises can be made available for measuring 
low-level volta^s, by converting the null ranges to con- 
ventional voltmeter raises, through setting the voltage 
readout dials to zero. 

a. Perform preliminary operation according to para- 
graph 2-3. 



b. Refer to Figure 2-3, and select the full-scale volt- 
age range desired. If the approximate value of voltage 
being measured is unknown, select the 1000 volt range 
initially. Set the RANGE switch, NULL switch, and 
voltage readout dials according to Figure 2-3 for the 
range selected. 

c. Connect the voltage to be measured between the 
INPUT and COMMON posts. If one side is grounded, 
always connect it to the COMMON post. 

d. Voltage is indicated by the deflection of the panel 
meter. Meter deflection to the right when the polarity 
switch is set to positive indicates that the unknown 
voltage is of positive polarity. 

2-9. MEASUREMENT OF VOLTAGE EXCURSIONS 
ABOUT A NOMINAL VALUE 

a. Perform preliminary operation according to para- 
graph 2-3. 



FULL SCALE 
DEFLECTION 
(volts) 


RANGE 

SWITCH 

(volts) 


NULL 

SWITCH 


VOLTAGE 

DIALS 


1000-0-1000 


1000 


TVM 


No effect 


100-0-100 


100 


TVM 


No effect 


10-0-10 


10 


TVM 


No effect 


1-0-i 


1 


TVM 


No effect 


0. 1-0-0. 1 


1 


. 1 


All zero 


0.01-0-0.01 


1 


.01 


All zero 


0.001-0-0.001 


1 


1 MV 


All zero 


0.0001-0-0. 0001 


1 


100 UV 


All zero 



Figure 2-3. TVM RANGES 
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D. Connect the voltage to be measured between the 
INPUT and COMMON posts. If one side is grounded, 
always connect it to the COMMON post. Deflection to 
the left indicates the voltage is of negative polarity; set 
the polarity switch to negative. Meter will deflect to 
the right. 

c. Set the RANGE switch to the lowest range which 
will permit on-scale meter deflection, and note the 
nominal value of voltage indicated. 

d. Set the five voltage readout dials to the nominal 
voltage determinded in step c. 

e. Turn the NULL switch from TVM to the highest 
null sensitivity possible, whild retaining voltage excur- 
sions on the meter scale. 

£. Voltage excursions are indicated by the meter. 
Note that full-scale right and left meter deflection is 
equal to the null range being used (disregarding 10% 
over-ranging). Meter deflection to the right indicates 
that the voltage being measured has increased above 
the nominal value set on the readout dials. Deflection 
to the left indicates that the voltage has, of course, 
decreased below the nominal value, 

2-10. USE WITH A RECORDER 

2-11, A recorder may be used with the 895A to record 
deflection of the panel meter. Since one side of the 
RECORDER output is grounded, the isolation character- 
istics of the recorder used is not important, Proceed as 
follows; 

a. Connect the RECORDER terminals to the input ter- 
minals of the recorder. 

b. Perform the preliminary operation according to 
paragraph 2-3. 

c. Short the PTUT and COMMON posts. 

d. Set the switches on the 895A as follows: 



RANGE 10 

NULL 1 

Polarity + 

Voltage readout dials 1.000000 



e. The meter will indicate full scale (-1.0). This 
provides up to 0. 5 volts dc at the RECORDER output 
terminals, depending on the setting of the RECORDER 
LEVEL control. 

f. Adjust the RECORDER LEVEL control until re- 
corder deflection is as desired for full-scale deflection 
of the 895A panel meter. 

g. Remove the short between the INPUT and COM- 
MON posts. 

h. Connect the voltage to be monitored to the INPUT 
and COMMON posts. The voltmeter and recorder are 
ready for use. Proceed according to paragraph 2-9. 

2-12. MEASUREMENT OF HIGH RESISTANCE 



2-13. One of the applications of the 895A is the use of 
the instrument for rapid measurements of high resist- 
ance from 0. 1 megohm to 10, 000, 000 megohms with a 
typical accuracy of 5%. Because of the 1100 volt refer- 
ence supply, the instrument can be used for resistance 
measurements st up to 1100 volts dc, >.n four ranges of 
1, 10, 100, and 1000 volts. The following general equa- 
tion. derived from Figure 2-4, can be used to compute 
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the resistance of an unknown connected to the input bind- 
ing posts. 

Rx=Rifl- - A 



where: 

Rx = the unknown resistance in megohms 

E = the voltage indicated by the readout dials 

Em = the voltage indicated by the panel meter 

Ri = the input resistance of the nuU detector in meg- 
ohms. R- varies according to null sensitivity, as 
shown in paragraph 1-10. 



2-14. To measure unknown resistance, proceed as 
follows; 

a. Perform preliminary operation according to para- 
graph 2-3. 

b. Connect the unknown resistance between the INPUT 
and COMMON posts. Use short, isolated leads to pre- 
vent measuring the leakage resistance between leads. 

c. Refer to Figure 2-5, and set the RANGE switch and 
NULL switch according to the range of test voltage and 
unknown resistance. 

d. Set the readout dials to the desired test voltage. 

e. For full-scale meter deflection (-1. 0) with full 
range input, determine the unknown resistance according 
to Figure 2-5. If the meter does not deflect full-scale, 
or if the readout dials are not set to maximum, the 
following corrections are necessary; 

(1) For less than full-scale meter deflection, divide 
resistance given in Figure 2-5 by the decimal fraction 
of meter reading, where full-scale deflection = 1.0. 
For example, if the meter deflects to mid-scale, the 
resistance indicated for full-scale deflection must be 
divided by 0. 5. 




Figure 2-4. MEASUREMENT OF RESISTANCE 
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Figure 2-5. RESISTANCE MEASUREMENT RANGES 



(2) If the readout dials are not dialed up to full 
range, multiply the resistance given in Figure 2-5 by the 
ratio of dialed voltage to range voltage. For example, 
if the readout dials are set to . 50000, multiply the 
resistance indicated for full-range voltage by 0. 5. 

2-15. USE AS A RATIOMETER 

2-16. The 895A can be used for determining resistance 
ratios and voltage ratios. Wien used for measuring volt- 
age ratios, the two voltages must have a common ground, 
and, of course, be of the same polarity. When the 895A 
is used as a ratiometer, the internal high voltage refer- 
ence supply is shut off. The 10% over-ranging capability 
of the Kelvin-Varley divider is also removed, providing 
a ten-step divider, with a maximum setting of . 9999100. 
Ratio accuracy of the 895A is ±0. 0012% of setting for 
ratios between 0. 1 and 1. To measure voltage ratios, 
proceed as follows: 

a. Perform the preliminary operation of paragraph 
2-3. 

b. Connect the lower of the two voltages to the INPUT 
and COMMON posts. Connect the higher of the two volt- 
ages to the RATIO terminals on the back panel. Please 
note that the lower RATIO terminal is the common 
terminal. 

c. Set the RANGE switch and the NULL switch as 
appropriate for the input voltage used. The position of 
the NULL switch determines full-scale sensitivity of 
the meter. Consequently, use reduced meter sensi- 
tivity initially. 



d. Set the readout dials to 000000, and set the polarity 
switch to RATIO. 

e. Adjust the readout dials for zero meter deflection 
in successively more sensitive null ranges. The final 
setting will indicate the ratio of the front panel input to 
the rear panel input. Note that the decimal point is 
always in front of dial A, regardless of the setting of the 
RANGE switch. Do not use the 10 position of dial A. 

2-17. To measure resistance ratios, proceed as fol- 
lows: 

a. Perform the preliminary operation of paragraph 
2-3, 

b. The equipment connection is illustrated in Figure 
2-6. The output of the test divider is applied to the 
INPUT post, and the input terminals of the test divider, 
and output of the power source, are connected to the 
RATIO terminals, 

c. Set the power source to the desired divider voltage. 



CAUTIONS 

Do not exceed 1000 volts input into the 
Kelvin-Varley divider, as damage to the 
resistors may result. 

d. Set the RANGE switch and NULL switch as appro- 
priate for the input voltage used. The position of the 
NULL switch determines full-scale sensitivity of the 
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Figure 2-6. MEASUREMENT OF RESISTANCE RATIOS 



meter. Consequently, use reduced meter sensitivity 
initially. 

e. Set the polarity switch to RATIO. 

f. Set the readout dials of the 895A and of the test 
divider to the desired point. 

g. Deflection of the panel meter can be reduced in 
either one of two ways: 

(1) By adjusting the appropriate calibration control 
in the test divider, or 

(2) By adjusting the readout dials on the 895A, and 
obtaining a table of corrections for the test divider. 

In either case, increase the sensitivity of the null de- 
tector as null is approached. 

2-17. notes on operation 

2-18. OFF-NULL INPUT IMPEDANCE 

2-19. Input resistance of the 895A is infinite at null, 
since no current flows from the source being measured. 
However, a small current does flow from the unknown 
when the meter is deflected from null. Figure 2-7 is a 
graph of the apparent dc iiput resistance when the meter 
is off null. For example, when the meter is deflected 
10% of full-scale on the 1 mv null range, the input re- 
sistance of the instrument is 10^0 ohms per volt of input, 
or ohms for an input voltage of 10 volts. 

2-20. GROUND LOOP CURRENTS 

2-21. A potential difference often exists between dif- 
ferent points on power system grounds. Consequently, 



current may flow from the power system ground through 
the voltmeter and the equipment being measured and back 
to the power system ground. Ground loop currents 
should be avoided for maximum measurement accuracy. 
To prevent ground loop currents when the system being 
measured is grounded, do not connect the COMMON 
post to the chassis ground post. 

2-22. USE OF SHORTING LINK 

2-23. A 0. 047 uf capacitor, Cl, and LOOM resistor, 
Rl, are connected from the COMMON binding post to 
the chassis ground binding post, which reduces the effect 
of circulating ac currents from the transformer. In 
some cases, it is possible for Cl to acquire a charge 
of up to 1. 5 volts dc due to leakage. Capacitor Cl will 
also become charged when making measurements in 
the presence of common mode voltages, which may 
cause a measurement error not exceeding 0. 1 uv per 
volt of common mode voltage. The shorting link should 
be connected between the COMMON and ground binding 
posts to short out any common mode voltage present, 
provided, of course, the common-to-ground portion of 
the circuit under measurement is not adversely affected 
fay such a short-circuit. 

2-24. EFFECT OF AC COMPONENTS 

2-25. Ocassionally an ac component may be present 
on the dc being measured. A double-section, low-pass 
filter, R202, C202, R203, and C 203, at the input of the 
null detector attenuates any ac component by 50 db, or 
about 300 to 1. At lower frequencies, this low-pass 
filter is less effective, and the ac component may be 



2-6 






895A 







jj j-i 






(SfHJSTriy. 



I IE 0 » )tHi is !S3i : 



'=™rH?!l 



significant. The only ac component that will reduce 
measurement accuracy is one that either starts to satu- 
rate the null detector, or one that is very close to a 
multiple or submuitiple of the chopper frequency of 84 
Hertz. The nxill detector is more sensitive to the latter. 
However, if harmonics of the chopper frequency are 
affecting the null detector the meter will oscillate at 
the difference frequency. For all practical purposes, 
no trouble should be encountered above a hundred Hertz. 
If ac components that affect accuracy are ever encoun- 
tered, additional filtering at the input of the instniment 
will be necessary. For alternating current of a sir^le 
frequency, a twin-T filter is effective, and has low total 
series resistance. For an alternating current of various 
frequencies, an ordinary low-pass filter can be used. 
In either case, the filter should be constructed of high- 
quaUty capacitors havir^ leakage resistance of at least 
10^2 ohms. 

2-26. EFFECT OF DC COMMON MODE VOLTAGE 

2-27. DC common mode errors are caused partly by 
leakage currents passing through ground loops. Care 
has been taken in the design and construction of the in- 
strument to Isolate the circuitry from chassis ground. 
Accurate dc measurements can be made with the 895A 
in the presence of common mode voltages of up to 1000 
volts dc. The dc common mode rejection is at least 140 
db (10,000, 000 to 1), or 0. 1 microvolt or error per 
common-mode volt, up to 70% relative humidity. Since 
the leakage resistance varies inversely with humidity, 
the dc common mode error is typically much less at 
lower relative humidity. If the common mode voltage 
is greater than 50 volts, the measurement should be 
made several minutes after hookup for best accuracy. 
This is due to the time required to charge stray capa- 
citance through the extremely high leakage resistance 
to ground. 

2-28. MEASUREMENT OF NEGATIVE VOLTAGES 

2-29. Because of the polarity switch, voltage which is 
negative with respect to common, as well as positive 
voltage, may be measured with equal facility. If the 
INPUT binding post is connected to ground, either at the 
front panel or at the source being measured, the accu- 
racy of the voltmeter may be reduced. If the unknown 
voltage is grounded, always connect the grounded side 
to the COMMON post, and use the polarity switch to 
obtain the proper result. 



Figure 2-7. OFF-NULL INPUT RESISTANCE 
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3-1. INTRODUCTION 

3-2. GENERAL 

3-3. A block diagram for the 895A DC Differential 
Voltmeter is given in Figure 3-1. Additional detail is 



contained in the functional schematic in the back of this 
manual. The schematic is intended to aid in understand- 
ing circuit theory and in troubleshooting. The signal 
flow is from left to right and the components are ar- 
ranged functionally. 








Figure 3-1, MODEL 895A BLOCK DIAGRAM 
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3-4. The overall operation of the instrument may be 
summarized as follows. For direct measurement of an 
unknown voltage, the unknown is connected directly to 
the attenuator of the transistorized voltmeter (tvm). 
Since the voltage required for full-scale deflection of 
the tvm is either 1 millivolt or 100 microvolts, the tvm 
attenuator reduces the input voltage as necessary. The 
value of the unknown is indicated by deflection of the 
panel meter. For null measurement of the unknown, it 
is comiected in opposition to an internal reference voltage 
of 0 to 1100 volts, and the tvm is used as a null detector 
between the two voltages. The reference voltage is then 
adjusted with the Keivin-Varley voltage dials until the 
internal voltage equals tte unknown, as indicated by zero 
deflection of the null detector. The unknown is then 
indicated by the setting of the Keivin-Varley dials. 

3-5. INPUT RESISTANCE OF INSTRUMENT 

3-6. The input resistance of the 895A is determined 
by dividing the unknown terminal voltage by the current 
drawn from the unknown. The current drawn from the 
unknown is equal to the difference between the unknown 
terminal voltage and the internal reference voltage, 
divided by the resistance of the tvm attenuator. The 
equation for input resistance can therefore be written as: 

Rju = ■— = • = ■ - Rs 

lu |e„-e| |E3-e| 



Where: 

= input resistance of voltmeter 
= current drawn from unknown 
Eg = source voltage of unknown 
Rg = source resistance of unknown 

“Eg - Rg = terminal voltage of unknown 
R^ = input resistance of tvm attenuator 
E = voltage indicated by voltage readout dials 

I I = absolute value (magnitude only) 

Thus, the input resistance is essentially infinite at null 
(leakage resistance across the input is approximately 
10^“^ ohms) when E is equal to Eu and Eg. 

3-7. CIRCUIT DESCRIPTIONS 

3-8. DC TRANSISTORIZED VOLTMETER 

3-9, INTRODUCTION. The dc transistorized volt- 

meter (tvm) is composed of a tvm attenuator and a null 
detector. The primary part of the tvm is the mill detec- 
tor, in which the dc signal is modulated by a photo- 
chopper, amplified by a five-stage amplifier, rectified 
by a phase -sensitive demodulator, and filtered to produce 
a dc output. Transformer coupling is used to isolate the 
dc meter/recorder output from the floating null detector 
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circuitry. Negative feedback makes the null detector 
insensitive to gain variations of individual transistors. 
The panel meter has tautband suspension, which elim- 
inates the stickiness associated with pivot -jewel meters. 

3-10. NULL-DETECTOR. The null detector is a 
current feedback amplifier that drives a zero center 
meter,, The feedback voltage is the voltage drop across 
R208 caused by a portion of the output current. At the 
input to the 395A null detector, R202, C202, R203, and 
C203 form a double-section, low-pass filter that reckices 
any ac component present on the dc voltage being meas- 
ured. The difference between the voltage appearing at 
the output of the filter and the voltage across feedback 
resistor R208 is converted to a square wave by PC201 
and PC202, an 84 Hz photo-chopper. The effect of a 
negative input voltage is to shift the phase of the square 
wavebylSO'^. Thus, by using a phase-sensitive demod- 
ulator, the polarity of the input voltage is reconstructed 
in the meter drive circuit. The alternating voltage 
created by PC201 and PC202 is amplified by a five- 
stage amplifier. Transistors Q201, Q202, and Q203 
are common-emitter amplifiers having negative feed- 
back. Transistor Q204 is a common-emitter amplifier 
which drives the push-pull pair Q205 and Q206. The 
output from the push-pull pair is applied to the primary 
of transformer T201. Transformer T201, which pro- 
vides isolation between the null detector and the grounded 
recorder output, has two secondary windings, one of 
which is connected to null detector common, the other 
winding beii^ connected to chassis common. The out- 
put of the winding that is comiected to chassis common 
is applied to a phase-sensitive demodulator, Q209 and 
Q210. The square-wave drive for this demodulator is 
from a winding connected to chassis ground on the drive 
transformer, iiOl. The polarity of the square wave 
out of the transformer permits conduction of Q209 or 
Q210 during alternate halves of the square-wave cycle. 
Since the phasing of the square wave through the null 
detector depends on the polarity of the input voltage, 
then either Q209 or Q210 conducts, depending on the 
polarity of the input. Conduction of Q209 or Q210 tends 
to drive current through the meter in opposite directions. 
Thus, the meter and recorder output are driven accord- 
ing to the polarity as well as the magnitude of the un- 
known voltage. 

3-11. The output of the secondary windir^ that is con- 
nected to null detector common is applied to another 
phase-sensitive demodulator, Q207 and Q208. The 
square-wave drive for these transistors is obtained 
from a winding that is connected to null detector common 
on TlOl. This phase-sensitive demodulator operates 
identically to Q209 and Q210. The output from Q207 and 
Q208 is filtered and fed back to R208 at the input of the 
null detector for gain stabilization. 

3-12. The null detector las a basic sensitivity of 1 mv, 
except for the most sensitive null ranges on the 1 and 10 
volt ranges, in which the sensitivity of the null detector 
is increased to 100 uv. 

3-13. TVM AITENUATOR. For null measurements the 
voltage difference of the unknown voltage minus the ref- 
erence voltage is divided down as necessary by positions 
on the tvm attenuator as selected by null switch sections 
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S3E, S3G, S3K, and 331, which provides the basic null 
detector input of 1 millivolt. 

3-14. CHOPPER DRIVE aRCUTT. The chopper drive 
circuit provides ac drive for the photo-chqjper modulator 
and for the phase-sensitive demodulators. Auxiliary 
voltages for the null detector are also obtained from the 
chopper drive circuit. The chopper drive is essentially 
a transformer-coupled multivibrator QI09 and QUO. 
Assume that QUO has been conducting, and Q109 turns 
on. Conduction cf Q109 applies approximately +18 volts 
between pins 1 and 2 of TlOl, which induces a voltage 
between pins 4 and 5. The secondary winding of pins 4 
and 5 is connected between the bases of Q109 and QUO. 
The two windings are phased so that the voltage between 
pins 4 and 5, af^rmdmateiy 12 volts, adds to the voltage 
at the base of Q109, which is effectively clamped at +18 
volts. The resulting voltage biases QUO off. After QUO 
is biased off, cajmcitor C112 begins to discharge through 
R145 and R146. When the voltage across C112 approach- 
es zero volts, QUO begins to turn on, and the preceeding 
cycle is repeated with QUO conducting. Resistor R146 
is used for frequency adjustment. 

3-15. AC voltage for the +17 volt, +10 volt, and - 17 
volt auxiliary supplies is obtained from one winding of 
TlOl. Diodes CR206 and CR207, and capacitors C214 
and C215, form two half-wave rectifiers. Regulation of 
t'.e +10 volt supply is provided by zener diode CR203. 
Illumination for the photo-choppers PC201 and PC202 
Is also obtained from the same winding of TlOl, through 
CR204, CR205, DS201, and DS202. Diodes CR204 and 
CR205 permit conduction of DS201 and DS202 on alternate 
half-cycles of the 84 Hz wave, thus illuminating PC201 
and PC202 alternately. Since the resistance of the pholo- 
cell lecreases several times when illuminated, the result 
is the same as that of a mechanical chopper. Lamp 
DS202 also drives the photocell chopper PCIOI in the 
reference supply. 

3-16. EFFECT OF AC COMPONENTS. The low-pass 
filter at the input of the chopper-amplifier will attenuate 
any ac component present on the dc being measured. The 
magnitude of the ac voltage appearing at the output of the 
filter depends on both its amplitude and frequency before 
filtering. The only ac voltage that will reduce the accu- 
racy of the 895A is one that either saturates the null 
detector or beats with the chopper frequency. Since the 
voltage required for saturation is greater than that re- 
quired for beating, the null detector is most sensitive 
to an ac voltage having a frequency that is a submultiple 
or a low multiple of the chopper frequency. However, 
this is easy to detect, because the meter will oscillate 
at the difference frequency. For all practical purposes, 
no trouble should be encountered above a hundred Hz. 
K low-frequency ac components that affect accuracy 
ever occur, additional filtering as ouUined in the operat- 
ing instructions will eliminate the problem. 

3-17. RECX)RI®ROUrPUT. A recorder output directly 
proportional to meter deflection is provide.^ by Rll and 
R12. The RECORDER LEVEL control, Rll, provides 
for adjustiig tlie recorder output voltage to a', least ±0. 5 
volt at full-scale meter deflection (±1. 0). The recorder 
output is driven by the same demodulator that drives the 
panel meter. The low side of the RECORDER output is 
connected to chassis ground. 



3-18. 0 TO 1100 VOLT REFERENCE 

3-19. GENERAL. In making differential voltage meas- 
urements, an internal reference voltage is nulled directly 
against the unknown voltage. The extremely accurate 
reference voltage required is obtained from the 0 to 
+ 1100 volt reference voltage, which is composed of a 
+11 volt reference voltage, a +-1100 volt reference 
voltage, a range divider, a five-decade Kelvin- Varley 
divider, and a polarity switch. The 0 to 1100 volt refer- 
ence supply is represented in Figures 3-1 and 3-2. 

3-20. + 11 VOLT REFERENCE. A + 18 volt power 
supply uses diode CRlOl and filter capacitor ClOl to 
supply unregulated dc voltage to series pass transistor 
QlOl. The + 18 volts is regulated by comparing a sample 
of the output voltage, tapped off divider string R103, 
R104, andRlOS, with the voltage from zener reference 
diodes CR104 and CR105, in a two-stage differential 
amplifier. Transistor Q102 is a dual transistor, havirg 
matched current gain and matched A Vi^g, which insures 
minimum voltage charge due to temperature in the + 18 
volt reference voltage. The output from Q102, which is 
proportional to the difference between the two inputs, is 
applied to a second stage of differential amplification, 
Q103 and Q104. The output from Q103 is applied to the 
base of series pass transistor QlOl. The action of the 
differential amplifier is to adjust the voltage drop across 
the series pass transistor so as to maintain the two 
inputs into the differential amplifier at an equal voltage. 
Thus, the differential amplifier maintains a constant 
output voltage. The + 18 volt output provides operatiig 
current for the cheaper drive multivibrator, base drive 
to Q402, collector voltage for Q405, Q406, Q105 through 
Q107, and supplies a constant current through Rill to 
its own Zener reference diodes, CR104 and CR105. 

3-21. For instrument serial numbers 147 and on, zener 
diodes CR104 and CR105 are enclosed in a proportion- 
ally-controlled oven, QUl, Q112, Q113, and associated 
components. The oven heater is R147. Transistors 
Q112 and Q113 are connetted as a differential amplifier, 
with the base voltage of Q113 fixed by R153 and R154. 
The base voltage of Q112 is set by R150 and R155. Since 
R155 is temperature-sensiUve, the base voltage of QU2 
varies inversely with temperature. The output from the 
collector of Q112, which is prqjertional to the difference 
between the base voltages of Q112 and Q113, is applied 
to the base of Qlll and controls the conduction uf Qlll, 
which controls heater current. For example, as the 
oven temperature increases, the resistance of R155 de- 
creases. This causes a more positive output from the 
collector of Q112, which reduces the conduction of Qlll, 
thus reducing current threugh the heater R147, and de- 
creasing heating of R147. 

3-22. +1100 VOLT REFERENCE. A block diagram 

of the +1100 volt reference svq^ly Is given in Figure 3-2. 
The overall operation of the +1100 volt reference supply 
is similar to that of an operational amplifier with neg- 
ative feedback. A differential amplifier controls the 
output voltage, by contrdlii^ the conduction of the series 
pass transistors Q401 through Q404. As shown in Figure 
3-2, the common of the differential amplifier is con- 
nected to the +1100 volt output bus. The other differ- 
ential amplifier input is connected through a chopper- 
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Figure 3-2. +1100 VOLT REFERENCE SUPPLY 



stabilizing amplifier to point S, the summing junction 
of the feedback voltage-determining resistors and the 
reference resistors. The action of the differential 
amplifier is to control the conduction of the series pass 
transistors so that the difference between the two inputs 
of the differential amplifier is zero, which means that 
both inputs are at +1100 volts. Since the reference volt- 
age of +11 volts is constant, the current through the 
reference resistors R121 and R122 is also constant, and 
the output voltage is equal to the voltage drop across the 
feedback resistors R123 through R130. 

3-23. Chopper Stabilizing Amplifier. An unregulated, 
filtered, +1600 volts dc is provided by half-wave recti- 
fier CR401, and capacitors C401 through C404. Tran- 
sistors Q401, Q402, Q403 and Q404 are the series 
regulating transistors. The difference between the +1100 
volt reference voltage and the voltage at summing point 
S, which is the error signal, is converted to a square 
wave by PCIOI, a photocell. Drive for the photocell 
is obtained from DS202. The resultir^ square wave is 
amplified by Q105, QI06, and Q107, which are direct- 
coupled amplifiers having a common emitter feedback 
resistor. Transistor Q108 demodulates the amplified 
signal, the base drive of Q108 beii^ obtained frcm the 
84 Hz oscillator. The amplified, demodulated dc error 
signal is applied to the base of Q406. The base of Q405 
is maintained at approximately +1100 volts. The ampli- 
fied error signal varies the collector current of Q406 
proportionally to the variation in the +1100 volt output. 
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The base current of Q403 thus varies inversely to any 
deviation of the reference voltage from +1100 volts, and 
controls the conduction of Q404 so as to regulate the 
+ 1100 volt output. 

3-24. Transistors Q401 and Q402 are preregulators for 
Q404, which make possible a more constant collector 
voltage for Q404. Resistors R406 and R408 set the base 
voltage of Q401, and the collector voltage of Q402, at 
approximately one-half of the total voltage appearing 
across Q401 and Q402. The base of Q402 is connected 
to +18 volts, thus requiring Q401 and Q402 to prereguiate 
the rectified dc voltage. 

3-25. The output of the +1100 volt reference supply is 
connected to the input of the Kelvin- Varley divider on 
the 1000 volt range. For the 100 volt range, the Kelvin- 
Varley divider is connected in parallel with part of the 
feedback {control resistor) strir^, and is not connected 
directly across the output. Bleeder resistors R421 
through R424 are used to provide a constant load lor the 
+ 1100 volt supply when the 100 volt rai^e is being used. 

3-26. RANGE DIVIDER, In the 10 volt range, the 
zener reference voltage from CR104 and CR105 is con- 
nected to toe Kelvin-Varley divider through resistors 
R113, R114, and R115, which re<Eice the zener relerence 
voltage to il volts at the input of the Kelvin-Varley 
divider. In the 1 volt range, resistors R116, R117, 
R118, and RIX) reduce the reference voltage to 1. 1 volts. 
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In the 100 and 1000 volt ranges, the +11 volt reference 
voltage is used as a reference for the +1100 volt supply, 
as described in paragraphs 3-22 through 3-25. 



3-27. KELVIN-VARLEY DIVIDER. The five -decade 
Kelvin- Varley divider, composed of resistors R301 
through R373, is capable of dividing the reference volt- 
age into 1,100,000 equal increments, thus providing 
the extremely accurate reterence voltage required. 
The decades are adjusted by voltage dials A through E. 
The first decade has twelve 40K resistors (composed of 
two 20K resistors plus a 10 ohm trimmer in each pos- 
ition, except for the first two positions which also have 
a 2 ohm trimmer). Two of these resistors are shunted 
by the 80K total resistance of the second decade. Be- 
tween the two wipers of S5 there Is therefore a total 
resistance of 40K (80K in parallel with 80K). Thus, the 
first decade divides the voltage across it into eleven 
equal parts, with one of the parts appearing across the 
two shunted resistors. Similarly, the voltage across 
the second, third, and fourth decades is divided into 10 
equal parts. The last decade with its associated shunt 
resistance is a variable resistor which sets the last two 
digits. The Kelvin-Varley resistors are matched for 
resistance tolerance and temperature coefficient, thus 
providing an overall accuracy of ±0. 0012% of settir^ from 
1/10 of full-scale to full-scale. 



3-28. ADJUSTMENTS. Variable resistor R105 is used 
during calibration to set the low-voltage reference supply 
to +18 volts. This adjustment should have to be repeated 
only when a component of the reference supply is re- 
placed. The voltage from the zener reference diodes is 
reduced to +11 volts at the input of the Kelvin-Varley 
divider by adjusting R114 and R115. Variable resistors 
R117 and R118 are then adjusted for 1. 1 volts at the 
input of the Kelvin-Varley (ivider for the 1 volt range. 
Resistor R130 is used to set the +1100 volt reference 
voltage, and resistor R129 is used to set the 110 volt 
reference voltage, in the high voltage reference supply. 
The trimmer resistors in the first Kelvin-Varley decade 
should require adjustment only after a component in the 
Kelvin-Varley divider has been replaced. 

3-29. POLARITY SWITCH. The polarity switch, S4, 
reverses the reference voltage connection with respect 
to the Kelvin-Varley divider input, for measuring neg- 
ative voltages. Note that a 0. 047 uf capacitor, Cl, and 
a lOOM resistor, Rl, are connected from the COMMON 
post to the chassis ground post to reduce the effect of 
circulating ac currents. If the instrument did not contain 
a polarity switch, the grounded side of a negative voltage 
would have to be connected to the INPUT terminal, which 
would place Cl across the input. The polarity switch 
prevents this occurrence, and provides equal convenience 
and accuracy in measuring positive and negative voltages. 




Section 4 



4-1. INTRODUCTION 

4-2. Maintenance of the 895A DC Differential Volt- 
meter should consist primarily of occasional cleaning 
and calibration. To determine k the instrument is oper- 
ating within specifications, its performance can be 
tested by using the performance tests in this section. 
Information on troubleshooting is also included. 

4-3. TEST EQUIPMENT REQUIRED 

4-4. Figure 4-1 is a list of the test equipment recom- 
mended for performance testing, calibration, and trou- 
bleshooting. If the recommended equipment is not avail- 
able, other equipment which meets the required specife- 
cations may be used. 

4-5. PERIODIC MAINTENANCE 

4-6. Periodic maintenance consists primarily of occa- 
sional cleaning to remove dust, grease, and other con- 
tamination. Special care has been taken to prevent leak- 
age across critical switch wafers, areas of some printed 
circuit boards, and from the printed circuit boards to 
chassis ground. The power, range, null, polarity, and 
voltage readout dial switches are vacuum impregnated 
with polybutane oil. These switches are also isolated 
from the chassis with Lexan spacers. The printed 
circuit boards are coated with a moisture sealant and 
are isolated from chassis ground by means of poly- 
ethelene grommets. 

4-7. Clean the instrument as follows: 

CAUTION! 

Avoid touching the polyethelene grommets. 
Contamination can cause excessive elec- 
trical leakage. 

a. Remove accumulations of dust and other foreign 
matter with low-pressure, clean, dry air. Pay par- 
ticular attention to the input binding posts, binding 
post wiring, switches, and polyethelene grommets. 

b. Clean the polyethelene grommets, binding posts, 
and front panel with anhydrous ethyl alcohol, or an aer- 
osol can of Freon TF Degreaser (Miller-Stephenson 
Chemical Co., Inc.) and, if necessary, a clean cloth 
or cotton swab. 



CAUTION i 

Do not use Metriclene, acetone, lacquer 
thinner, or any ketone, since they will react 
with the Lexan switch rotors. Also, be 
careful not to saturate the switch contacts, 
which have been lubricated for life. 

c. When necessary, clean all exposed dielectric sur- 
faces of switches with denatured alcohol, using a small, 
stiff-bristled brush which has been wrapped with a clean 
cloth to prevent saturating the switch contacts. 

d. After cleaning, recoat the exposed switch insulating 
material with Oronite 8E polybutane oil. This prevents 
leakage due to moisture on these surfaces. 

4-8. PERFORMANCE TESTING 
4-9. GENERAL 

4-10. The following tests are designed to compare the 
instrument's performance with the specifications. The 
tests may be used during routine maintenance, and for 
receiving inspection. Performance should be tested just 
before calibration of the instrument, which prorides a 
valuable history of the instruments characteristics. Just 
prior to calibration, the instrument should be within 
specifications; if not, troubleshooting should first be 
performed to correct the cause of the error. Localizing 
the problem to a particular area of the instrument may 
be done by an analysis of the performance test results. 

4-11. NULL DETECTOR SENSITIVITY TEST 

4-12, The null detector is tested in this procedure by 
using the instrument’s internal reference supply and 
Keivin-Variey divider. If the instrument fails to pass 
this test, it may be due to a faulty reference supply or 
Kelrin-Variey divider. In this case, measuring a known 
voltage in the tvm mode will indicate if the null detector 
is operating correctly. Proceed as follows; 

a. Set meter to zero with mechanical zero control. 

b. Set POWER switch to ON and allow the instrument 
to warmup for 5 minutes. 

c. Set polarity switch to +. 

d. Short INPUT post to COMMON post, 

e. Set switches on voltmeter as shown in Figure 4-2. 
The meter should indicate within ±1. 5 small scale di- 
visions (±3% of null range) of the values shown in Figure 
4-2, 

f. Remove the short between the INPUT and COMMON 
posts. 
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RECOMMENDED EQUIPMENT 


SPECIFICATIONS REQUIRED 


USE 


VTVM, RCA Voltohmyst, or 
equivalent, or VOM, Triplett 
Model 630-M, or equivalent 
(Battery operation aids con- 
venience. ) 


Range: 0 to 500 vdc, 

0 to 300 vac 
Accuracy: ±3% dc, 

±5% ac 

Input Impedance; lOM, 5 pf dc 
IM, 100 pf ac 


CORRECTIVE MAINTENANCE 
Voltage Level Measurements 
Reference Voltage Regulation 


Autotransformer, General Radio 
Model W5MT3 Variac (W5HMT for 
230 volt instruments). 


103 to 127 volts (207 to 253 volts 
for 230 volt instruments.) 


CORRECTIVE MAINTENANCE 
Reference Voltage Regulation 


DC Differential Voltmeter, Fluke 
Model 87 lA, or equivalent. 


Range: 10 to 1100 vdc 
Accuracy: ±0. 02% 

Null Range; 10 mv, minimum 


CORRECTIVE MAINTENANCE 
Reference Voltage Regulation 


Standard Cell Bank, Guildline 
Instruments Model MBS, or 
equivalent. 


Accuracy: 0. 0005% 


PERFORMANCE TESTING 

Differential Measurement Test 
CALIBRATION 

CORRECTIVE MAINTENANCE 
Common Mode Test 


DC Power Supply, Fluke Model 
412B, or equivalent. 


Output Voltage: 1 to 1100 vdc 
Output Current: 2 ma 
Stability: ±0. 005% per hour 
Resolution: 5 mv 


PERFORMANCE TESTING 

Differential Measurement Test 
CALIBRATION 

CORRECTIVE MAINTENANCE 
Common Mode Test 
Kelvin-Varley Divider Test 
Kelvin-Varley Divider Adjust- 
ment 


Null Detector, Fluke Model 845A, 
or equivalent. 


Range: 1 uv to 1 mv end scale. 


PERFORMANCE TESTING 

Differential Measurement Test 
CALIBRATION 

CORRECTIVE MAINTENANCE 
Kelvin-Varley Divider Test 
Kelvin-Varley Divider Adjust- 
ment 


Kelvin-Varley Divider, Fluke 
Model 720A, or equivalent. 


Ratio Accuracy: 0. 1 ppm from 
1/10 full-scale to full-scale. 


PERFORMANCE TESTING 

Differential Measurement Test 
CORRECTIVE MAINTENANCE 
Kelvin-Varley Divider Test 
Kelvin-Varley Divider Adjust- 
ment. 


Lead Compensator, Fluke Model 
721A, or equivalent. 


Resolution: 0. 0001 ohms 
Divider Ratios: 0. 1 to 1 


CORRECTIVE MAINTENANCE 
Kelvin-Varley Divider Test 
Kelvin-Varley Divider Adjust- 
ment 


Counter, Hewlett-Packard Model 
5211A, or equivalent. 


Count: 84 Hz, ±1% 


CORRECTIVE MAINTENANCE 
Photochopper Frequency 
Adjustment 


Reference Voltage Divider, Fluke 
Model 750A, calibrated every 30 
days to maintain an accuracy of 
±0. 0006%, or equivalent. 


Output Voltage: 1, 10, 100, and 
1000 volts dc. 

Accuracy: Calibrated to ±0. 0006% 
+ 2 uv. 


PERFORMANCE TESTING 

Differential Measurement Test 
CALIBRATION 



Figure 4-1. TEST EQUIPMENT REQUIRED 
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VOLTMETER SWITCH SETTINGS 


METER 

INDICATION 


RANGE 


NULL 


VOLTAGE 
READOUT 
DIALS 
A B C D E 


10 


l.O 


1.0 0 0 00 


-1.0 


10 


. 1 


0. 1 0 0 00 


-1.0 


10 


.01 


0. 0 1 0 00 


-1.0 


10 


.001 


0.0 0 1 00 


-1.0 


1 


.1 


. i 0 0 0 00 


-1.0 


1 


.01 


. 0 1 0 0 00 


-1.0 


1 


.001 


. 0 0 1 0 00 


-1.0 


1 


.0001 


.0 0 0 1 00 


-1.0 


100 


10 


1 0.0 0 00 


-1.0 


100 


1 


0 1.0 0 00 


-1.0 


100 


. 1 


0 0.1 0 00 


-1.0 


100 


.01 


0 0.0 1 00 


-1.0 


1000 


100 


1 0 0.0 00 


-1.0 


1000 


10 


0 1 0.0 "OD 


-1.0 


1000 


1 


0 0 1.0 00 


-1.0 


1000 


.1 


0 0 0.1 00 


-1.0 


10 


1 


0. 1 0 0 00 


-0. 1 


10 


1 


0. 2 0 0 00 


-0. 2 


10 


1 


0.3 0 0 00 


-0.3 


10 


1 


0.4 0 0 00 


-0.4 


10 


1 


0. 5 0 0 ^ 


-0.5 


10 


1 


0. 6 0 0 00 


-0.6 


10 


1 


0.7 0 0 0^ 


-0.7 


10 


1 


0.8 0 0 


-0.8 


10 


1 


0. 9 0 0 0(J 


-0.9 


10 


1 


1.0 0 0 00 


-1.0 


10 


1 


1. 1 0 0 00 


-1. 1 



Figure 4-2. SETTING FOR NULL 
DETECTOR CHECK 



4-13. DIFFERENTIAL MEASUREMENT TEST 

4-14. The following procedure tests the instrument at 
10%, 50%, and 100% of full-scale. This method tests 
the accuracy of the instrumeiit with a minimum number, 
of measurements. Proceed as follows: 

a. Set the meter to zero with the mechanical zero 
control. . 

b. Set the POWER switch to ON, and if necessary 
allow the voltmeter to warmup to equilibrium temper- 
ature (about 5 minutes). 

c. Connect the necessary equipment to provide dc 
voltages of 1, 5, and 10 volts at an accuracy of at least 
i (0. 001% + 2 uv). Proceed as follows: 

(1) Equipment connection is illustrated in Figure 
4-3. Connect the 845A to the null detector terminals 
of the 750A, and connect a standard cell to the standard 
ceil terminals of the 750A. 

CAUTION! 

Be sure the 412B high voltage switch is 
set to off. 

(2) Connect the 412B to the input voltage terminals 
of the 750A. 



(3) Turn on all equipment and allow it to warmup 
for about 30 minutes. 

(4) Set the standard cell voltage dials on the 750A 
to the correct standard cell voltage. 

(5) Set the input voltage switch on the 750A to 1000 
volts. 

(6) Set the voltage dials on the 412B to 1000, and 
set the high voltage switch to on. 

(7) Set the 845A to 100 microvolt sensitivity. 

(8) Adjust the voltage dials on the 412B and the 
coarse and fine dials on the 750A for a null in succes- 
sively more sensitive null ranges of the 845A. Final 
nxilL should be on the 10 microvolt rar^e. Zero the 845A 
as necessary. 

(9) Voltages of 1, 5, and 10 volts are available at 
the output voltage terminals of the 750A when the output 
voltage switch is set to the desired position. 

d. Zero the null detector of the 895A as follows; 

(1) Connect the 895A ground post to line ground. 

(2) Short the INPUT and COMMON posts. 

(3) Set the switches on the 895A as follows: 



RANGE 1 

NULL 100 UV 

Polarity + 

Voltage readout dials zero 



(4) If necessary, null the panel meter for both po- 
larities of input voltage by adjusting electronic zero 
resistor R204. The top cover must be removed to gain 
access to this resistor. 

(5) Remove the short between the INPUT and COM- 
MON posts. 

e. Set the NULL switch to . 1, and set the voltage 
dials to 1. 0 00000. 

f. Apply 1 volt dc ±(0. 001% + 2 uv) between the INPUT 
and COMMON posts. 

g. Adjust the voltage readout dials for zero meter 

deflection in successively more sensitive null ranges. 
Final readout dial setting should be between . 999969 
andL00003i- ~ 

h. Set RANGE switch to 10, NULL switch to 1, and 
voltage readout dials to 5.00000. 

i. Apply 5 volts dc ±(0.00l% + 2 uv) between the 
INPUT and COMMON posts. 




Figure 4-3. SOURCE FOR TEST VOLTAGES 
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j. Adjust voltage readout dials for zero meter de- 
flection in successively more sensitive null ranges. 
Final readout dial setting should be between 4. 99986 
and 5. 000 H. 

.k. With the NULL switch at 1, set the voltage read- 
out dials to 10.00000. 

. 1. Apply lb volts dc ±(0. 001% + 2 uv) between the IN- 
PUT and COMMON posts. 

m. Adjust the voltage readout dials for zero meter 
deflection in successively more sensitive null ranges. 
Final readout dial setting should be between 9. 99974 and 
10.00026. “ 



4-15. CALIBRATION 



e. Set switches on 895A as follows: 



RANGE 1 

NULL . 1 

Polarity + 

Voltage readout dials . 100000 



f. Adjust R224 for full-scale deflection of the panel 
meter (-1. 0). 

g. Set switches on 895A as follows: 



RANGE 1 

NULL 100 UV 

Polarity + 

Voltage readout dials .000100 



4-16. GENERAL 



4-17. It is recommended that the instrument be cali- 
brated every sixty days to maintain an accuracy of 
±(0. 005% + 5 uv) between 16°C and 32°C (60°F and 90° F), 
at less than 70% relative humidity. For applications 
requiring an accuracy of ±(0. 0025% of input + 0. 0001% 
of range + 5 uv) at 23 {±l)°C, (73.4 (±1, 8)°F, less than 
70% relative humidity, it is recommended that the in- 
strument be calibrated every thirty days. Calibration 
should be accomplished in a draft-free area with an 
ambient temperature of 23 {±1)'’C, at less than 50% 
relative humidity, and with a constant line voltage. 



4-18. The calibration procedure consists of six parts: 
Equipment Setup, Null Detector Calibration, 10 Volt 
Range Calibration, 1 Volt Range Calibration, 100 Volt 
Range Calibration, and 1000 Volt Range Calibration. 
Calibration is usually done in the given sequence. The 
recommended equipment and the specifications required 
are shown in Figure 4-1. Ail calibration controls are 
identified inside the instrument. 



4-19. EQUIPMENT SETUP 

4-20. To provide the necessary calibration voltages, 
perform step c. of paragraph 4-14. 



h. Adjust R228 for full-scale meter deflection to the 
left (-1.0). 

i. Remove the short from the INPUT and COMMON 
posts. 

4-22. 10 VOLT RANGE CALIBRATION 



The 10 volt range must be caUbrated before 
attempting calibration of the 1 volt, 100 
volt, or 1000 volt ranges. To prevent pos- 
sible error due to leakage, use an insulated 
screwdriver to adjust R115, R117, Ri29. 
and R130. 



a. Set switches on 895A as follows: 



RANGE 10 

NULL 1 MV 

Polarity + 

Voltage readout dials 10. 00000 



b. Apply 10 volts dc ±(0. 001% + 2 uv) between the IN- 
PUT and COMMON posts. 

c. Adjust R115 for zero meter deflection in the 1 MV 
null range. Resistor R114 may be adjusted if there is 
insufficient range in R115. 



d. Set the voltage readout dials to 9. 999100, with 10 
volts dc applied as in step b. Deflection of the panel 
meter must be less than ±70 microvolts. 



4-21. NULL DETECTOR CALIBRATION 

a. Set switches on 895A as follows: 



RANGE 1 

NULL 100 UV 

Polarity + 

Voltage readout dials zero 



b. Short the INPUT and COMMON posts with a piece of 
copper wire. 

c. Adjust R204 for zero meter deflection. 

d. Set the polarity switch to -. K meter zero changes 
position by more than 2 microvolts, readjustment of 
R204 is necessary. 



4-23. 1 VOLT RANGE CALIBRATION 

a. Set switches on 895A as follows: 



RANGE 1 

NULL 100 UV 

Polarity + 

Voltage readout dials 1.000000 



b. Apply 1 volt dc ±(0. 001% + 2 uv) between the IN- 
PUT and COMMON posts. 

c. Adjust R117 for zero meter deflection in the 100 UV 
null range. Resistor R118 may be adjusted if there is 
insufficient range in R117. 




i 
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4-24. 100 VOLT RANGE CALIBRATION 

WARNING 

When the RANGE switch is set to 100 volts 
or to 1000 volts, potentials within the in- 
strument can aj^roach 1600 volts dc. Avoid 
contact with the High Voltage Reference 
Board (895A-404) and with the Null Detector 
(895A-402), except for R129 and R130 on 
895A-404. 

a. Set switches on 895A as follows: 



RANGE 100 

NULL . 01 

Polarity + 

Voltage readout dials 100,0000 



b. After five minutes, apply 100 volts dc (±0.001%) 
between the INPUT and COMMON posts. 

c. Adjust R129 for zero meter deflection in the . 01 
volt null range. 

4-25. 1000 VOLT RANGE CALIBRATION 

a. Set switches on 895A as follows: 



RANGE 1000 

NULL . 1 

Polarity + 

Voltage readout dials 1000. 000 



b. Apply 1000 volts dc (±0. 001%) between the INPUT 
and COMMON posts. 

c. Adjust R130 for zero meter deflection in the . 1 volt 
null range. If the meter oscillates at a beat frequency, 
readjust the chopper frequency according to paragraph 
4-36. 

4-26. CORRECTIVE MAINTENANCE 
4-27. GENERAL 

4-28. If the 895A does not perform correctly before or 
after calibration, the information given here may be used 
as a guide for locating and correcting the source of 
trouble. The equipment required for maintaining the 
instrument is given in Figure 4-1. 

4-29. TROUBLESHOOTING 



4-30. The purpose of troubleshooting is to quickly and 
accurately correct the cause of defective operation. 
Thus, servicing should begin with an attempt to localize 
the general area of malfunction. By performing a com- 
plete performance test, as outlined in paragraph 4-8, 
the trouble may be isolated to the null detector, refer- 
ence supply, or Kelvin- Varley divider. The causes and 
remedies of some of the more common troubles that 
might occur are listed in the troubleshooting chart, 
Figure 4-4. However, an understanding of the theory 
of operation and frequent reference to the schematic 
diagram is the best way to locate the cause of any mal- 
funct'on. 



4-31. VISUAL INSPECTION. Trouble can sometimes 
be found by a thorough visual inspection. Look for; 

a. Accumulations of dirt, dust, moisture, or grease. 
Remove contamination as outlined in paragraph 4-5. 

b. Scorched or burned parts. Damage of this type is 
usually due to a defective component. Determine the 
cause of damage before replacing the overheated part. 

CAUTION! 

Avoid touching the polyethelene grommets. 
Contamination can cause excessive electrical 
leakage. 

c. Cracks, cuts, and other damage to the polyethelene 
grommets. Replace grommets, using a plastic tag over 
the hand to prevent contamination. 

d. Loose or intermittent connections. 

4-32. MEASURING VOLTAGE LEVELS. When the 
trouble has been localized to a circuit, the defective 
part may be isolated in some cases by voltage level 
measurements at the transistor terminals. Pin voltage 
of the transistors is listed in Figure 4-5. When meas- 
uring pin voltages on printed circuit boards, use a sharp 
probe and press firmly while rotating the probe to break 
through the moisture-proof coating. Measurements that 
differ widely from those listed in the transistor voltage 
chart can be used to trace the trouble to a specific part. 

WARNING! 

When measuring voltages, care should be 
exercised to prevent momentary short cir- 
cuits, which could damage transistors. 

With the polarity switch set to -, as rec- 
ommended, some transistor pin voltages 
approach 500 volts dc; with the polarity 
switch set to +, and the RANGE switch set 
to 100 or 1000, some transistor voltages, 
and the case of some resistors, approach 
+1100 volts dc. Do not measure pin volt- 
ages in the positive polarity, and avoid ac- 
cidental contact with transistor cases. 

4-33. TROUBLESHOOTING TESTS. The following 
tests can be used to determine correct operation of 
specific portions of the instrument. 

4-34. Reference Supply Voltages. Test the reference 
supply voltages for accuracy and line regulation as 
follows: 

a. Connect the autotransformer to the line, and con- 
nect the voltmeter to the output of the autotransformer. 
Set the autotransformer for 115 volts output (or 230 
volts for 230 volt instrument). 

b. Set the POWER switch to ON. 

c. Set the NULL switch to TVM; set the polarity 
switch to +; and set the RANGE switch to 10. 

d. Connect a differential voltmeter between test point 
101 (TPlOl) and TP105. The voltmeter should indicate 
+26 (±3) volts dc. 

e. Connect the differential voltmeter between TP102 
and TP105. The voltmeter should indicate -20 (±2) 
volts dc. 



4-5 




895A 



SYMPTOM 


PROBABLE CAUSE 


REMEDY 


+ 18 volt reference supply low 


QlOl defective 


Replace 


R103, RI04 defective 


Check and replace if necessary 


Q102, QI03, or Q104 defective 


Check and replace if necessary 


Zener reference voltage 
incorrect or noisy 


Incorrect Zener current 


Check Rill 


Incorrect operation of Zener oven. 


Establish correct operating poten- 
tials of 10-15 volts across R147, 
and 4 volts across R115, in 25'' C 
ambient. 


+ 1100 volt reference supply 
incorrect or noisy 


R414 out of adjustment 


Set R414 while observing waveform 
at TP108. Adjust R414 for mini- 
mum signal amplitude. 


Noisy chopper amplifier 


Check DS202 for erratic operaliun. 
Replace if necessary. 


+110 volt reference supply 
incorrect or noisy 


C115 leaking or shorted 


Replace if necessary. 


Incorrect null sensitivity 


Input divider resistor short or open 


Check R2 through RIO. 


Null Detector inoperative 
(+17 volt supply low) 


Shorted Q205 or Q206 


Replace 


Null Detector noisy 


Erratic operation of DS201, DS202 


Replace if neon flicker is observed 


Multivibrator frequency out of 
adjustment 


Readjust multivibrator frequency 
according to paragraph 4 -36. 
Check C112. 


Contamination of null detector input 


Check protective coating of PC 201, 
PC202, C201. C202, CR201, and 
CR202. 


Drift of reference supply 
evidenced by null detector meter 
drift when measuring a stable 
voltage 


Faulty reference supply. 


Measure stability of reference 
supply according to paragraph 
4-40. 


Meter rattle or drift 


Moisture, dirt, or other contam- 
ination on printed circuit boards 
or switches 


Clean instrument according to 
paragraph 4-7. 


Measurements are out of toler- 
ance on every range when Kelvin- 
Varley divider is dialed to any 
setting other than 10999100. 


Kelvin-Varley divider out of adjust- 
ment, or one of the resistors out of 
tolerance. 


Check accuracy of Kelvin-Varley 
divider using paragraph 4-42. If 
Kelvin-Varley is ■ at of tolerance, 
first adjust divider according to 
paragraph 4-43. If divider can- 
not be adjusted, use data obtained 
from paragraph 4-42 and 4-43 to 
Isolate the defective resistor. 


Meter cannot be adjusted for zero 


Chopper drive not symmetrical. 


Readjust photochopper ur.v cir- 
cuit according to paragraph 4-36. 




CR201 or CR202 defective 


Check and replace if necessary. 


Meter oscillates during 
measurement. 


Chopper drive circuit out of adjust- 
ment. 


Adjust photochopper drive circuit 
accordii^ to paragraph 4-3b. 



Figure 4-4. TROUBLESHOOTING CHART 
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TRANSISTOR 


EMITTER 

(vdc) 


BASE 

(vdc) 


COLLECTOR 

(vdc) 


QlOl 


+ 26. 4 ® 


+ 25. 5 


+ 18.0 ® 


Q102A 


- 11. 9 


+ 12. 5 


+ 15. 5 


Q102B 


+ 11. 9 


+ 12. 5 


+ 15.5 


Q103 


+ 15.0 


+ 15. 5 


+ 25.5 


Q104 


+ 15.0 


+ 15. 5 


+ 18:0 


Q105 


- 15.0 


- 0.02 


+ 0 04 


Q106 


- 0.48 


+ 0.04 


+ 0.11 


Q107 


- 0.48 


+ 0.11 


8.3 


Q108 


+ 0.05 


- 0.43 


0 


Q109 


+ 17. 5 


+ 22. 2 


+ 0. 8 


QUO 


+ 17.5 


+ 21.8 


0.5 


Qlll 


+ 16.0 


+ 15.5 


+ 2.0 


Q112 


- 7. 9 


- 7.3 


+ 14. 1 


Q113 


- 7.9 


- 7. 2 


+ 3. 2 


Q201 


- 0.48 


0 


' - 0.01 ' 


Q202 


- 0.48 


- 0.02 


+ 0.05 


Q203 


- 0. 48 


+ 0. 04 


+ 76 


Q204 


0 


+ 0. 57 


+ 6. 0 


Q205 


+ 6. 1 


+ 6.0 


+ 14.0 


Q206 


+ 6. 1 


+ 5.9 


0 


Q207 


0 


- 9. 3 


0 


Q208 


0 


+ 7. 2 


0 


Q209 


0 


+ 5. 5 


0 


Q210 


0 


- 5.6 


0 


Q401 


+251 


+241 


+452 


Q402 


+ 17.0 


+ 17.6 


+251 


Q403 


+ 0.61 


i. 07 




Q404 


0 


+ 0.61 


+ 17. 1 


Q405 


- 0.51 


- 0.03 


+ 4. 3 


Q406 


- 0. 50 


0 


+ 1.08 


The above operating voltage levels are measured under 


the following conditions: (a) Polarity switch set to 


Null switch set to TVM, 


Readout dials set to 000000 


Range switch set to 10 for measuring null detector 


voltages, and to 1000 for measuring other voltages, (b) Line voltage at 115/230 volts ac, 50 to 440 Hz 


(c) All voltages meas^jred with a 3%, 10 megohm voltmeter from specified terminal to common of the circuit 


being measured. The COMMON post is reference supply-null detector common when in TVM mode or when 


m a NULL mode with ail readout dials set to 0. (d) Some voltages may vary as much as 20% however 


b^as voltages (difference between emitter and base voltages) should remain aDoroxlmatplv t-hp camp Mn'rpp- 


(X), Emitter of QlOl should be between +23 and +29 vdc for 115/230 vac line operation. (2) Collector of 
QlOl should be between +17. 9 and +18. 1 vdc as measured with a VTVM. 



Figure 4-5. TRANSISTOR VOLTAGE CHART 



f. Connect the differential voltmeter between TP 103 
andTPlOS. 

g. Set the voltmeter to differentially measure +18. 0 
volts dc. 

h. If necessary, adjust R105 so that the voltmeter 
indicates +18. 0 (±0. 1} volts dc. 

Ttctef 

If R105 is adjusted, it will be necessary 
to recalibrate the 10 volt range according 
to paragraph 4-22. 

i. Set the autotransformer for 103 volts output (207 
volts if the instrument is wired for 230 volt operation), 
and adjust the differential voltmeter for zero meter 
deflection. 



j. Set the autotransformer for 127 volts output (253 
volts for 230 volt instruments). The voltage change 
indicated by the differential voltmeter should not exceed 
800 microvolts. 

k. Connect the differential voltmeter between TP407 
and TP408. 

i. Set the RANGE switch to 1000, and set the polarity 
switch to 

m. The differential voltmeter should indicate -1100 
(±33) volts dc. 

n. Set the autotransformer for 103 volts output (207 
volts for 230 volt instrumeits), and adjust the differential 
voltmeter for zero meter deflection. 

o. Set the autotransformer for 127 volts output (253 
volts for 230 volt instruments). The voltage change 
indicated by the differential voltmeter should not exceed 
3 millivolts. 
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4-35. Meter Rattle Test. Proceed as follows: 

a. Set the switches on the 895A as follows: 

RANGE 1 

NULL 100 UV 

Voltage readout dials zero 

b. . Set the POWER switch to ON, and allow the instru- 
ment to warmup for about 5 minutes. 

c. Short the INPUT and COMMON posts. Random 
deflection of the meter needle should be less than 1 small 
division peak-to-peak in both polarities. If rattle is 
excessive, check the photo-chopper drive circuit. 

4-36. Adjustment of Photo-chopper Frequency. The 
photo-chopper frequency may require adjustment if a 
part in the circuit is replaced, if there is difficulty in 
zeroing the meter, or if the meter oscillates due to the 
relationship of line frequency with the photo-chopper 
frequency. Proceed as follows: 

a. Set the PO^VER switch to ON. 

b. Set the RANGE switch to TVM, and set the polarity 
switch to +. 

c. Connect a counter between TP105 and TPllO. 

d. Adjust R146 so that the counter indicates a fre- 
quency of 84 (±1) Hz. 

4-37. Null Detector Supply Voltages. 

a. Connect the voltmeter between TP201 and TP202. 

b. Set the POWDER switch to ON. 

c. The voltmeter should indicate +17 (±3) volts dc. 

d. Connect the voltmeter between TP201 and TP203. 

e. The voltmeter should indicate -17 {±3} volts dc. 

f. Connect the voltmeter between TP 105 and TP205. 
The voltmeter should indicate +5. 5 {±1. 5) volts dc. 

4-38. Line Regulation. 

a. Connect the autotransformer to the line, and con- 
nect the voltmeter to the output of the autotransformer. 
Set the autotransformer for 103 volts output (207 volts 
for 230 volt instruments). 

b. Set the switches on the 895A as follows: 



RANGE 1 

NULL 100 UV 

Voltage readout dials zero 

Polarity + 



c. Short the INPUT and COMMON posts. 

d. Set the autotransformer for 127 volts output (253 
volts for 230 volt instruments). The chaise in deflection 
of the panel meter should not exceed 2 microvolts. 

4-39. Chopper Amplifier Operation. 

a. Set switches on 895A as follows: 



RANGE 


1000 


NULL 


1 MV 


Polarity 


- 


Voltage readout dials 


zero 



b. Connect the differential voltmeter between TP 105 
and TP107. The voltmeter should indicate +9 (±2) volts 
dc. 

c. Connect the differential voltmeter between TP105 
and TP109. Adjust R414, if necessary, so that the volt- 
meter indicates a minimum, and no greater than ±1 
millivolt. 

4-40. Reference Supply Stability. 

a. Using the 1 volt range and positive polarity, meas- 
ure the voltage of a standard cell. 

b. After a minimum time period of 8 hours, repeat 
step a. 

c. After an additional 8 hours, repeat step a. 

d. If the difference between the voltages measured in 
steps a. , b. , and c. exceeds 9 microvolts, either the 
reference supply or the reference zener diodes, CR104 
and CR105, are unstable. 

4-41. Common-Mode Measurement Test. If the in- 
strument is suspected of making incorrect measurements 
in the presence of common-mode voltages, perform the 
following test: 

a. Measure the voltage of a standard cell, using the 
1 volt range and positive polarity. The standard cell 
must not be grounded. 

b. Disconnect the shorting link, and connect 500 volts 
dc from the chassis ground post to the COMMON post, 
and wait for 3 minutes. 

c. Measure the standard cell voltage. If the two meas- 
urements differ by more than 50 microvolts, there is 
excess electrical leakage to ground. Clean the instru- 
ment according to paragraph 4-5. 



4-42. Kelvin-Varley Divider Test. The Kelvin-Varley 
test requires connections to the Kelvin-Varley divider 
inside the instrument, and requires a considerable 
amount of time. Therefore, this test should be per- 
formed only if the differential measurement test (para- 
graph 4-13) indicates there is a problem, or if the 
Kelvin-Varley divider has been adjusted (paragraph 
4-43). Proceed as follows: 

a. Set the POWER switch to OFF, and set the NULL 
switch to TVM. 

b. Disconnect the 895A from line power. 

c. Remove bottom panel and top panel, 

d. Locate high input wire (wire from point 13, or 
R301, on Kelvin-Varley board to polarity switch S4), 
high output wire (wire from R373 to null switch S3), and 
input-output common wire (point 1 on Kelvin-Varley 
board), 

CAUTION! 

Be sure that the 412B high voltage switch 
is set to off. 

e. Connect the equipment as shown in Figure 4-6. 

f. Turn on all equipment and allow it to warmup for 
about 30 minutes. 

g. Set voltage dials on 412B for an output of 33.0 
volts dc. 
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Figure 4-6. KELVIN-VARLEY DIVIDER TEST 




h. Set 895A voltage readout dials to 000000, and set 
720A dials to 0000000. 

i. Set 845A to 10 microvolts. 

j. Set mode switch of 721A to Rgtd Rtest* 

k. Set 721A voltage switch to off. 

l. Zero 845A Null Detector. 

m. Set 721A voltage switch to on. 

n. Adjust low balance controls of 721A for a null on 
845A. 

0 . Set 895A voltage dials to 10999100, and set 720A 
dials to 1^99999^. 

p. Set 721A voltage switch to off. 

q. Zero 845A Null Detector 

r. Set 721A voltage switch to on. 

s. Adjust high balance controls on 72 lA for a null 
on 845A. 

t. Set 845A Null Detector to 300 microvolts sensitiv- 
ity, and change to 100 microvolts if required. 

u. Set 895A voltage readout dials and 720A readout 
dials to the first positions shown in Figure 4-7. The 
845A Null Detector indication should be less than the 
listed deviation. 

V. Repeat step u. for the remaining switch positions 
shown in Figure 4-7. If the Kelvin-Varley divider is 
out of tolerance between settings of lOOOOOO and 0999100, 
readjust according to paragraph 4-43. 

4-43. Kelvin-Varley Divider Adjustment. The first 
deck of the Kelvin-Varley divider can be adjusted after 
a resistor has been replaced, or if the Kelvin-Varley 
divider test paragraph 4-42) indicates that the Kelvin- 
Varley divider is out of tolerance. Proceed as follows: 

a. Set the PCfWER switch to OFF, set the NULL switch 
to TVM, and set the polarity switch to +. 

b. Disconnect the 895A from line power. 

c. Remove the bottom cover of the instrument. 



d. Open the jumper on the Kelvin-Varley board marked 
"X”. Also unsolder high input wire of Kelvin-Varley 
divider (wire from point 13 to switch section S4D). 

e. Connect the equipment as shown in Figure 4-8. 
Points A, C, & D are identified on the Kelvin-Varley 
board. 

f. Turn on all equipment, and allow it to warmup for 
a minimum of 30 minutes. 

g. Set the 720A readout dials to . 6666667. 

h. Set the 412B output for 150 (±0. 40) volts dc, as 
follows: 

CAUTION! 

To prevent possible damage to the 725A 
Kelvin-Varley resistors, do not apply more 
than 150 volts dc to the test circuit. 

(1) Set the 412B power switch to on. 

(2) Set the 412B high voltage switch to standby/reset. 

(3) Set the 412B polarity switch to +. 

(4) Set the 412B output voltage dials for an output 
voltage of 150 volts. 

i. Connect the low-thermal shorting jumper between 
points 2 and 3 on the copper side of the printed circuit 
board. 

j. Set the 845A to the (perate position and 10 micro- 
volt range, and zero the meter. 

k. Set the 412B high voltage switch from standby/ 
reset to on. 

l. Adjust R335 {adjustment B) so that the 845A indi- 
cates 0 ±50 microvolts. Resistor R336 (adjustment A) 
may be adjusted if there is insufficient range in R335. 

m. Set the 412B high voltage switch to standby/reset. 

n. Reconnect the shorting jumper between points 1 
and 2. 
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895A 

Voltage Dial 
Settings 


Standard 

Divider 

Settings 


Maximum 
Deviation 
(± microvolts 
for input voltage 
of 33.0 vdc) 


1000000 


10000000 


360 


9999100 


10000000 


360 


900000 


9000000 


324 


8999100 


9000000 


324 


800000 


8000000 


288 


7999100 


8000000 


288 


700000 


7000000 


252 


6999100 


7000000 


252 


600000 


6000000 


216 


5999100 


6000000 


216 


500000 


5000000 


180 


4999100 


5000000 


180 


400000 


4000000 


144 


3999100 


4000000 


144 


300000 


3000000 


108 


2999100 


3000000 


108 


200000 


2000000 


72 


1999100 


2000000 


72 


100000 


1000000 


36 


0999100 


1000000 


36 


090000 


0900000 


36 


0899100 


0900000 


36 


080000 


0800000 


36 


0799100 


0800000 


36 


0700^ 


0700000 


36 


0699100 


0700000 


36 


oeoooF 


0600000 


36 


0599100 


0600000 


36 


050000 


0500000 


36 


0499100 


0500000 


36 


040000 


0400000 


36 


0399100 


0400000 


36 


030000 


0300000 


36 


0299100 


0300000 


36 


020000 


0200000 


36 


019910'0 


0200000 


36 


010000 


0100000 


36 


0099100 


0100000 


36 


009000 


0090000 


36 


0089100 


0090000 


36 


008000 


0080000 


36 


0079100 


0080000 


36 



895A 

Voltage Dial 
Settings 


standard 

Divider 

Settings 


Maximum 
Deviation 
(± microvolts 
for input voltage 
of 33. 0 vdc) 


007000 


0070000 


36 


0069100 


0070000 


36 


006000 


006000Q 


36 


0059100 


0060000 


36 


005000 


0050000 


36 


0049100 


0050000 


36 


004000 


0040000 


36 


0039100 


0040000 


36 


003000 


0030000 


36 


0029100 


0030000 


36 


002000 


0020000 


36 


0019100 


0020000 


36 


00 1000 


0010000 


36 


0009100 


0010000 


36 


000900 


0009000 


36 


0008 ioo 


0009000 


36 


000800 


0008000 


36 


0007TOO 


0008000 


36 


000700 


0007000 


36 


0006100 


0007000 


36 


000600 


0006000 


36 


0005100 


0006000 


36 


000500 


0005000 


36 


0004100 


0005000 


36 


000400 


0004000 


36 


0003100 


0004000 


36 


000300 


0003000 


36 


0002100 


0003000 


36 


000200 


0002000 


36 


0001100 


0002000 


36 


000100“ 


0001000 


36 


0000100 


0001000 


36 


000090 


0000900 


36 


000080 


0000800 


36 


000070 


0000700 


36 


000060 


0000600 


36 


000050 


0000500 


36 


000040 


0000400 


36 


000030 


0000300 


36 


000020 


0000200 


36 


000010 


0000 100 


36 


000000 


0000000 


0 



Figure 4-7. KELVIN- VARLEY DIVIDER ERROR LIMITS 




0 . Set the 412B high voltage switch to on. 

p. Adjust R334 (adjustment D) so that the 845A indi- 
cates 0 ;50 microvolts. Resistor R333 (adjustment C) 
may be adjusted if there is instifficient range inR334. 

q. Set the 412B high voltage switch to standby/reset. 

r. Repeat steps n. through q., using the 895A dial 
settings, shorted test points, adjustments, and toler- 
ances given in Figure 4-9. 

s. Disconnect the test equipment, and resolder jumper 
"x" between points A and C on the Kelvin-VaiTey cir- 
cuit board. 



4-44. MECHANICAL DRUM ADJUSTMENTS 

4-45. Ocassionally the need may arise to align the 
polarity switch drum, or one of the voltage dial drums 
in the readout windows. Also, if the drive gear on a 
switch or dial shaft is no longer in line with the drum 
shaft, the gears may bind as the dials are turned. Pro- 
ceed as follows: 
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a. Remove both side front-covers and the bottom 
cover from 895A. 
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Fluke 412B DC Power Supply- 




Figure 4-8. KELVIN-VARLEY CALIBRATION 
CIRCUIT 

b. Stand instrument on rear. 

c. Make sure that drive gear on polarity switch shaft 
and drive gear on shaft of voltage dial E are in line with 
drum shaft. If not, loosen set screw of drive gear with 
a 1/16" hex key and align drive gear with drum shaft. 

d. Loosen adjusting bracket at left side of instrument 
and position drum shaft up or down until there is just 
discernible backlash. That is, until polarity drum just 
moves when rotated with a finger without moving drive 
gear on polarity switch shaft. 



e. Loosen adjustii^ bracket at right side of instrument 
and position drum shaft up or down until there is just 
discernible backlash for drum of voltage dial E. 

f. Turn polarity switch and all voltage dials fully 
counterclock wise. 

g. Loosen set screw of drive gear for drum being 
aligned and slide drive gear toward back of instrument. 

'Tiatcf 

See step 1. for adjustment of voltage dial E. 

h. Insert finger through window and hold drum being 
aligned in desired position. 

i. Insert hex key into set screw of drive gear and lift 
drive gear into place allowing it to turn counter clock- 
wise as the teeth mesh. 

j. When drive gear is in line with drum shaft tighten 
set screw. 

k. Check character alignment in window. If neces- 
sary, loosen set screw and rotate drive gear slightlyfor 
final adjustment. 

l. To align drum for voltage dial E, loosen set screw 
of drive gear and slide toward rear of instrument. 

m. Insert hex key into set screw of drive gear and 
lift drive gear into alignment with drive shaft while not- 
ing how much drum turns. 

n. Slide drive gear toward rear of instrument. 

0 . Position drum so that 00 position will line up with 
pointer when gear is raised into position. 

p. Raise drive gear into alignment with drum shaft 
and position 00 in line with pointer by rotating drive 
gear slightly before tightening set screw. 



895A 

Readout Dials 


Shorted 
Test Points 


Adjustment 


845A Indication 
For 150V Input 


.0 


2 to 3 


R135 & R136 


0 ± 50 UV 


.0 


1 to 2 


R133 & R134 


0 ± 50 UV 


. 2 


4 to 5 


R130 


0 ±150 UV 


. 2 


3 to 4 


R127 


0 ±150 UV 


.4 


6 to 7 


R124 


0 ±150 UV 


. 4 


5 to 6 


R121 


0 ±150 UV 


. 6 


8 to 9 


R118 


0 ±150 UV 


. 6 


7 to 8 


R115 


0 ±150 UV 


.8 


10 to U 


R112 


0 ±150 UV 


. 8 


9 to 10 


R109 


0 ±150 UV 


1.0 


12 to 13 


R106 


0 ±150 UV 


1.0 


11 to 12 


R103 


0 ±150UV 



Figure 4-9. CALIBRATION ADJUSTMENT LIMITS 
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Section 5 

List of Replaceable Parts 



5-1. INTRODUCTION 

5-2. This section, contains complete descriptions of 
those parts one might normally e>q)ect to replace during 
the life of the instrument. The first listing is a break- 
down of ail of the major assemblies in the instrument. 
Subsequent listings itemize the components in each as- 
sembly. Every listing is accon^anied by an illustration 
identifying each component in the listing. Assemblies 
and subassemblies are identified in both the list and the 
illustration with a reference designation beginning with 
the letter A, (e.g.,Al, AlOO, A201, etc.). Components 
are identified by the schematic diagram reference des- 
ignation (e.g. Rl, Cl07, DSl). Parts not appearing on 
the schematic diagram are identified by a number of the 
same series as the other parts of the assembly (e. g. 8, 
103, 209). 

5-3. COLUMNAR INFORMATION 

a. The REF DESIG column indexes the item descrip- 
tion to the associated illustration. In general the ref- 
erence designations are listed in alpha-numeric order. 
Subassemblies of minor proportions are sometimes 
listed with the assembly of which they are a part. In 
this case, the reference designations for the components 
of the subassembly may appear out of order. 

b. The DESCRIPTION column describes the salient 
characteristics of the component. Indention of the item 
description indicates the relationship to other assem- 
blies, components, etc. See Abbreviations and Symbols, 
paragraph 5-7, next page. 

c. The ten-digit part number by which the item is 
identified at the John Fluke Mfg. Co. is listed in the 
FLUKE PART NO column. Use this number when or- 
dering parts from the factory or authorized representa- 
tives. 

d. The Federal S:?qply Code for the item manufacturer 
is listed in the MFR column. An abbreviated list of 
Federal Supply Codes is included in the Appendix. 

e. The part number which uniquely identifies the item 
to the original manufacturer is listed in the MFR PART 
NO column. If a competent must be ordered by descrip- 
tion, the type number is listed. 

f. The TOT QlT column lists the total quantity cf the 
item used in the instrument. Second and subsequent 
listing of the same item are referenced to the first list- 
ing with the abbreviation REF. In the case of optional 



subassemblies, plug ins, etc. that are not always part 
of the instrument, the TOT QTY column lists the total 
quantity of the item in that particular assembly, 

g. Entries in the REC QTY column indicate the rec- 
ommended number of spare parts necessary to support 
one to five instruments for a period of two years. This 
list presumes an availability ctf common electronic parts 
at the maintenance site. For maintenance for one year 
or more at an isolated site, it is recommended that at 
least one of every part in the instrument be stocked. 

h. The USE CODE column identifies certain parts 
which have been added, deleted or modified during the pro- 
duction of the instrument. Each part for which a Use Code 
has been assigned may be identified with a particular in- 
strument serial number by consulting the Serial Number 
Effectivity List. As Use Codes are added to the list, the 
TOT QTY column listings are changed to reflect the most 
current information. Sometimes when a part is changed, 
the new part can and should be used as a replacement for 
the original part. In this event a parenthetical note is added 
in the DESCRIPTION column. 



5-4. HOW TO OBTAIN PARTS 

5-5. Standard components have been used wherever 
possible, Thus, most parts can be obtained locally. 
However, parts may be ordered directly from the man- 
ufacturer’s part number. Or they may be ordered from 
the John Fluke Mfg. Co factory or authorized repre- 
sentative. In the event the part you order has been re- 
placed by a new or improved part, the replacement will 
be accompanied by an explanatory note and installation 
instructions. If necessary. 

5-6. You can insure prompt and efficient handling of 
your order to the John Fluke Mfg. Co. if you include the 
following information: 

a. Instrument model and serial number. 

b. Component description. 

c. Component reference designation. 

d. John Fluke Mfg, Co. part number. 

If you must order structural parts not listed in the parts 
list, describe the part as completely as possible. A 
sketch of the part showing its location to other parts of 
the instrument is usually mcKt helpful. 
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5-8. SERIAL NUMBER EFFECTIVITY 

5-9. A Use Code column is provided to identify certain 
parts that iiave been added, deleted, or modified during 
production of the 895A. Each part for which a use code 
has been assigned may be identified with a particular 
instrument serial number by consulting the Use Code 
Effectivity List below. All parts with no code are used 
on all instruments with serial numbers above 123. New 
codes will be added as required by instrument changes. 

USE 

CODE EFFECTIVITY 



No 

Code Model 895A serial number 123 and on. 

A Model 895A serial number 123 thru 146. 

B Model 895A serial number 147 and on. 
Model 896A serial number 123 and on. 

C Model 895A serial number 123 thru 142. 

D Model 895A serial number 143 and on. 
Model 896A serial number 123 and on. 

E Model 895A serial number 123 thru 282. 

F Model 895A serial number 283 and on. 
Model 896A serial number 123 and on. 

G Model 895A serial number 123 thru 338. 

H Model 895A serial number 339 and on. 

Model 896A serial number 123 and on. 

I Model 895 A serial number 123 thru 472. 

J Model 895A serial number 473 and on. 

Model 896A serial number 123 and on. 

K Model 895A serial number 147 thru 472. 

L Model 895A serial number 123 thru 520. 

M Model 895A serial number 521 and on. 

Model 896 A serial number 123 and on. 

N Model 895A serial number 123 thru 262. 
Model 896A serial number 123 thru 242. 

O Model 895A serial number 673 and on. 
Model 896A serial number 243 and on. 

P Model 896A serial number 328 and on. 
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REF 

DESIG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


REC 

QTY 


USE 

CODE 




FINAL ASSEMBLY-Figure 5-1 














A1 


Chassis Assembly (see Figure 5-2) 














A2 


Front Panel Assembly {see Figure 5-3) 














A3 


Switch Assembly (see Figure 5-4) 














AlOO 


Reference Supply Board Assembly 
(see Figure 5-5) 


1702-196170 

(895A-401) 


89536 


1702-196170 


1 






A200 


Null Detector Board Assembly 
(see F^ure 5-7) 


1702-196188 

(895A-402) 


89536 


1702-196118 


■ 






A300 


Kelvin-Varley Board Assembly 
(see Figure 5-8) 


5111-196196 

(895A-403) 


89536 


5111-196196 


■ 






A400 


High Voltage Board Assembly 
(see Figure 5-9) 


1702-196204 

(895A-404) 


89536 


1702-196204 


1 








Figure 5-1. FINAL ASSEMBLY 
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REF 

DESIG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


A1 


CHASSIS ASSEMBLY-Figure 5-2 








FI 


Fuse, Type AGC, 1/2 amp 
Fuse. Type AGC, 3/4 amp 

1I5V operation (not illustrated) 


5101-153858 

5101-109249 


71400 

71400 


Type AGC 
Type AGC 




Fuse, Type AGC, 1/4 arnp 

230V operation (not illustrated) 


5101-109314 


71400 


Type AGC 


J4, J5 


Binding post, red 


2811-149856 


58474 


BHB-10208G22 


J6 

J6 


Binding post, red 
Binding post, red 


2811-142976 

2811-149856 


58474 

58474 


DF31RC 

BHB-10208G22 


J7 

J7 


Binding post, black 
Binding post, black 


2811-142984 

2811-149864 


58474 

58474 


DF31BC 

BHB-10208G21 


J8, PI 


Line Cord Assembly 


6005-161638 


91934 


107-1, SVT 


P2 


Plug, 3 prong 


2109-160275 


73586 


M-1548-GS 


Rll 


Res, var, comp, 10K±20%, 1/2W 


4701-162800 


12697 


Series 37 


R12 


Res, comp, 3.9K±iO%, 1/2W 
(not illustrated) 


4704-161408 


01121 


EB3921 


R13 


Res, metal clad, 1. 3K *5%, 25W 


4706-196782 


00213 


3225M 


R14, 

R15 


Res, comp, IK ±5%, 1/4W 


4704-148023 


01121 


CB1025 


T1 


Transformer, power 


5600-167783 


89536 


5600-167783 


T2 


Transformer, high voltage 


5600-192617 


89536 


5600-192617 


1 


Cover, bottom 


3156-196733 


89536 


3156-196733 


2 


Cover, side 


3156-162164 


89536 


3156-162164 


3 


Cover, side, rear 


3156-162172 


89536 


3156-162172 


4 


Cover, top 


3156-196758 


89536 


3156-196758 


5 


Drum Assembly, polarity 


2403-162883 


89536 


2403-162883 


6 


Drum Assembly, 0-10 


2403-162891 


89536 


2403-162891 


7 


Drum Assembly, 00-100 


2403-162909 


89536 


2403-162909 


8 


Fuseholder 


2102-160846 


75915 


34-2004 


9 


Gear, nylon 


3155-154682 


89536 


3155-154682 


10 


Handle 


2404-101857 


12136 


919-415-173 


11 


High voltage shield 


3156-196113 


89536 


3156-196113 


12 


Rod, l%ht 


3800-168047 


89536 


3800-168047 


13 


Rubber foot (not illustrated) 


2819-103309 


83478 


9102-W 


14 


Tilt stand 


3153-163386 


89536 


3153-163386 
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Figure 5-2. CHASSIS ASSEMBLY 
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Figure 5-3. FRONT PANEL ASSEMBLY 



REF 

DESIG 


DESCRIPTION 


STOCK 

NO 




A2 

Cl 


FRONT PANEL ASSEMBLY-Figure 5-3 
Cap, mylar, 0.047 uf ±20%, 1200V 


1507-182683 


84411 


Jl, J2 


Binding Post, red 


2811-149856 


58474 


J3 


Binding Post, black 


2811-142984 


58474 


J3 


Binding Post, black 


2811-149864 


58474 


Ml 


Meter Assembly 


2901-203422 


89536 


R1 


Res, comp, lOOM ±10%, 1/2W 


4704-190520 


01121 


15 


Bushii^ 


2502-160499 


89536 


16 


Front Panel 


1406-162289 


89536 


17 


Knob 


2405-158949 


89536 


18 


Knob, bar 


2405-158956 


89536 


19 


Shutter 


3156-180737 


89536 


20 


Shorting link 


2811-101220 


24655 



TOT REC USE 
QTY QTY CODE 



JF-37 1 

BHB-10208G22 REF 

DF31BC REF 

BHB-10208G21 REF 

2901-203422 1 

EB1071 1 

2505-160499 9 

1406-162289 1 

2405-158949 6 

2405-158956 3 

3156-180737 1 

938L 1 



18 

(6 places) 



17 

(3 places 



(9 pIvTces) 

















895A 




REF 

DESIG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


A3 


SWITCH ASSEMBLY - Figure 5-4 








C2 


Cap, mylar, l,0uf±20%, 200V 


1507-106450 


84411 


Type X663F 


C3 


Cap, mylar, 1.0uf±20%, 120V 


1507-193748 


84411 


JF-11 


R2-R4 


Res, car flm, SOM ±1%, IW 


4703-188391 


91673 


Type DC-1 


R5 


Res, car flm, 9M ±1/2%, IW 


4703-107557 


12400 


Type C13 


R6 


Res, car flm, 900K±l/2%, IW 


4703-192328 


12400 


Type C13 


R7 


Res, car flm, 90K±l/2%, 1/2W 


4703-107292 


12400 


Type C12 


R8 


Res, car flm, 9K ±1/2%, 1/2W 


4703-107250 


12400 


Type C12 


R9 


Res, car flm, 900a ±l/2%, l/2W 


4703-107771 


12400 


Type Cl2 


RIO 


Res, car flm, lOOfi ±1/2%, 1/2W 


4703-107730 


12400 


Type C12 


SI 


Switch, rotary, RANGE 


5105-196915 


89536 


5105-196915 


S2 


Switch, rotary, POWER 


5105-180679 


89536 


5105-180679 


S3 


Switch, rotary, NULL 


5105-196923 


89536 


5105-196923 


S4 


Switch, rotary. POLARITY 


5105-196873 


89536 


5105-196873 



TOT USE 








Figure 5-4. SWITCH ASSEMBLY 
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895A 

i 



REF 

DESIG 


DESCRIPTION 


STOCK 


MFR 


MFR 


TOT 


REC 


USE 


NO 


PART NO 


QTY 


QTY 


CODE 


AlOO 


REFERENCE SUPPLY BOARD ASSEMBLY 


1702-196170 


89536 


1702-196170 


REF 








Figure 5-5 


(895A-401) 












AlOl 


Zener-Diode Oven Assembly 


1702-206334 


89536 


1702-206334 


1 




B 




(see Figure 5-6) 


(895A-415) 












ClOl 


Cap, elect, 250 uf -i0/+50%, 40V 


1502-178616 


73445 


C437ARG250 


1 






C102 


Cap, elect, 20 uf -10A75%, 50V 


1502-106229 


56289 


30D206G050DC4 


2 






C103 


Cap, mylar, 0.022 uf±l0%, 80V 


1507-159400 


56289 


192P2239R8 


1 






C104 


Cap, mylar, 0.22uf±10%, 75V 


1507-159392 


56289 


192P2249R8 


5 






C105 


Cap, piste, 0.22uf±20%, 200V 


1507-200584 


84411 


JF-39 


1 






C106, 

C107 


Cap, mylar, 0.047 uf±l0%, 80V 


1507-195099 


56289 


192P4739R8 


2 






C108 


Cap, cer, 500 pf ±10%, 1,000V 


1501-105692 


56289 


C067B102E501K 


3 






C109 


Cap, elect, 1, 250 uf -l0/+50%, 4V 


1502-166330 


73445 


C437ARB1250 


2 






Clio 


Cap, elect, 2 uf -10/+75%, 50V 


1502-105197 


56289 


30D205G050BA4 


1 






cm 


Cap, elect, 20 uf -10A75%, 50V 


1502-106229 


56289 


30D206G050DC4 


REF 






C112 


Cap, mylar, 0.22uf±l0%, 75V 


1507-159392 


56289 


192P2249R8 


REF 






CRIOI, 

CR102 


Diode, Internal Rect. Type 4D4 


4802-180240 


81483 


4D4 


10 






CR103 


Diode, zener, 20V, Type 1N968A 


4803-113340 


07910 


1N968A 


1 






CR104, 

CR105 


Diode, zener 












B 


CR106, 

CR107 


Diode, specially treated 


4802-180885 


89536 


4802-180885 


4 




■ 


CR108 


Diode, Type 1N456A 


4802-190272 


93332 


1N456A 


1 




■ 


PCIOI 


Photo ceil, factory treated 


3700-200261 


89536 


3700-200261 


1 






PCIOI 


Photo cell, factory selected & treated 


3700-256784 


89536 


3700-256784 


1 




0 


QlOl 


Tstr, Totorola Type MPS3638 


4805-169375 


04713 


MPS3638 


2 




G 


QlOl 


Tstr, Type 2N4126 


4805-215897 


04713 


2N4126 


1 




H 


Q102 


Tstr, dual matched pair 


4805-182246 


89536 


4805-182246 


1 






Q103 
















thru 

Q107 


Tstr, Type 2N3565 


4805-177105 


07263 


2N3565 


9 






Q108 


Tstr, Motorola Type MPS3638 


4805-169375 


04713 


MPS3638 


1 






Q109, 

QUO 


Tstr, T.I. Type GA2817 


4805-182600 


01295 


GA2817 


2 






RlOl 


Res, comp, 1.2K±10%, l/2W 


4704-108803 


01121 


EB1221 


1 






R102 


Res, comp, IM ±10%, 1/2W 


4704-108134 


01121 


EB1051 


4 




G 


R102 


Res, comp, 3.9K±5%, 1/2W 


4704-180596 


01121 


EB3925 


1 




H 
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895A 



REF 


DESCRIPTION 


STOCK 


MFR 


MFR 




REC 


1 

USE 


DESIG 


NO 


PART NO 




QTY 


CODE 


R103 


Res, 


WW, factory selected 


B> 












R104 


Res, 


WW, factory selected 


[!>• 












R105 


Res, 


var, WW, soon ±10%, 1-1/4W 


4702-113258 


71450 


Type 110 


1 






R106 


Res, 


met flm, 17. 8K ±1%, 1/2W 
met flm, 34K ±1%, l/2W 


4705-162545 


12400 


Type CEC-TO 


3 




G 


R106 


Res, 


4705-151241 


12400 


Type CEC-TO 


2 




H 


R107 


Res, 


met flm, 17. 8K ±1%, 1/2W 


4705-162545 


12400 


Type CEC-TO 


1 






R108 


Res, 


met flm, 47. 5K ± 1 %, 1/2W 


4705-148908 


12400 


Type CEC-TO 


1 






R109 


Res, 


met flm, 17. 8K ±1%, 1/2W 


4705-162545 


12400 


Type CEC-TO 


REF 




G 


R109 


Res, 


met flm, 34K ±1%, 1/2W 


4705-151241 


12400 


Type CEC-TO 


REF 




H 


RilO 


Res, 


comp, 5.6K±10%, 1/2W 


4704-108324 


01121 


EB5621 


1 






Rill 


Res, 


WW, factory selected 














R112 


Res, 


comp, 33n ±10%. 1/2W 


4704-108456 


01121 


EB3301 


1 






R113 


Res, 


WW, factory selected 


[j> 












R114 


Res, 


var, WW, ion ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


14 






R115 


Res, 


var, WW, 2n ±10%, 2W 


4702-193243 


71450 


115 Special 


2 






R116 


Res, 


WW, factory matched 














R117 


Res, 


var, WW, 2S2 ±10%, 2W 


4702-193243 


71450 


115 Special 


REF 






R118 


Res, 


var, WW, ion ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R119 


Res, 


WW, factory selected 


E> 












R120 


Res, 


WW, factory matched 


[l> 












R121, 

R122 


Res, 


WW, factory matched 














R123 


















thru 


Res, 


WW, factory matched 














R126 
















R127 


Res, 


WW, factory matched 














R128 


Res, 


WW, factory matched 














R129, 

R130 


Res, 


var, cer met, IK ±20%, 3/4W 


4701-190538 


73138 


75P-RIK 


2 






R131 


Res, 


comp, 150K ±5%, 1/4W 


4704-182212 


01121 


CB1545 


1 






R132 


Res, 


comp, 330K±5%, 1/4W 


4704-192948 


01121 


CB3345 


1 








(underneath C107) 














R133 


Res, 


comp, IM ±5%, 1/4W 


4704-182204 


01121 


CB1055 


2 






R134 


Res, 


comp, lOM ±10%, 1/2W 


4704-108142 


01121 


EB1061 


1 






R135 


Res, 


comp, IM ±10%, 1/2W 


4704-108134 


01121 


EB1051 


3 






R136 


Res, 


comp, 20K±5%, l/2W 


4704-109041 


01121 


EB2035 


1 
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895A i 

1 




REF 

DESIG 



STOCK 

NO 



MFR 

PART NO 



USE 

CODE 



DESCRIPTION 



Res, comp, 43K ±5%, l/2W 
Res, comp, ±5%, 1/2W 



4704-188797 



01121 



R138 



4704-188771 



01121 



R139 



01121 



comp 



R140 

R141 



Res, comp, 39K±10%, 1/2W 
Res, comp, 15K ±10%, 1/2W 
Res, comp, lOfi ±10%, l/2W 



4704-108555 



01121 



4704-108530 



01121 



R143 



01121 



KBIOOI 



R144 

R145 



Res, comp, 27K ±10%, 1/2W 
Res, var, WW, 10K±10%, 1-1/4W 



4704-108878 



01121 



EB2731 



R146 



4702-162115 



71450 



Transformer, Auxiliary 
Transformer, Auxiliary 



5600-195941 

5600-244756 



5600-195941 

5600-244756 



Polyethelene grommet, 3/8” x 1/4' 



2807-171876 



895361 2807-171876 



If replacement is required, replace with complete Zener-Resistor Set, part number 4807-196261. 

This resistor is factory selected for each instrument. When ordering, include all information stamped 
on this resistor. 



If replacement is required, replace with complete 1 Volt Divider Set, part number 4710-196279. 
If replacement is required, replace with complete Feedback Set, part number 4710-196287. 



Figure 5-5. REFERENCE SUPPLY BOARD ASSEMBLY (Sheet 1 of 2) 


















895A 




5-li 



C104 

Q102 

R112 

C103 



R108 



RlOl 



Figure 5-o. REFERENCE SUPPLY BOARD ASSEMBLY (Sheet 2 of 2) 



R106 



100 

(10 places) 



R129 



R130 



RI17 

R118 



R115 

R114 



Rli3 

RllO 



R105 

Rill 



R104 

R142 

R139 



R145 

RI46 



C112 

RI44 



cm 

C109 

R138 

QI03 

aio 

QlOl 

CR108 

1C6 

R141 






895A 




REF 

DESIG 



DESCRIPTION 



The Zener Diode Oven Assembly was used 
from serial number 147 and on only. 



STOCK 

NO 




MFR TOT REC USE 

PART NO QTY QTY CODE 



CR104, 

CR105 



Q112, 

Q113 

R148, 

R149 



ZENER DIODE OVEN ASSEMBLY 
Figure 5-6 

Zener Diode Oven 

Diode, zener, factory selected 
(not illustrated) 

Res, factory selected 
(not illustrated) 

Thermistor, factory selected 
(not illustrated) 

Cap, cer, O.Ol uf ±20%, lOOv 

Tstr, Motorola Type SM4144 



Tstr. Type 2N3391 



Res, comp, 3.9K±5%, 1/4W 

Res, met flm, 66. 5K ±1%, 1/2W 

Res, comp, 2.7K±5%, 1/4W 

Res, comp, 3.9K±5%, 1/4W 

Res, met flm, 66. 5K ±1%, 1/2W 

Res, met flm. 19. 6K±1%, l/2W 
Res, met flm, 15.8K±X%, 1/2W 



1702-206334 89536 1702-206334 

(895A-415) 

5301-206318 89536 5301-206318 



1501-149153 56289 C023B101F103M 1 

4805-190389 04713 SM4H4 1 



14805-168708 03508 2N3391 



4704- 148064 01121 CB3925 3 

4705- 187955 12400 Type CEC-TO 2 

4704-170720 01121 CB2725 1 

4704- 148064 01121 CB3925 REF 

4705- 187955 12400 Type CEC-TO REF 

4705-159640 12400 Type CEC-TO 1 

4705-171983 12400 Type CEC-TO 1 



If replacement is required, replace with complete Zener Diode Oven, part number 5301-206318, 
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Figure 5-6. ZENER DIODE OVEN ASSEMBLY 












IH 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


A200 


NULL DETECTOR BOARD ASSEMBLY 
Figure 5-7 


1702-196188 

(895A-402) 


89536 


1702-196188 


REF 


C201, 

C202 


Cap, 0.22 uf, lOOV, factory treated 


1507-167734 


89536 


1507-167734 


2 


C203 


Cap, 0. 1 uf , lOOV, factory treated 


1507-167742 


89536 


1507-167742 


1 


C204 


Cap, elect, 400 uf -10/+50%, 25V 


1502-168153 


73445 


C437ARF400 


3 


C2Q5 


C^, piste, 0.047 uf±20%, lOOV 


1507-106096 


84411 


663UW47301 


1 


C206 


Cap, cer, 500 pf ±10%, 1,000V 


1501-105692 


56289 


C067B102E501K 


REF 


C207 


Cap, elect, 1, 250 uf -10/+50%, 4V 


1502-166330 


73445 


C437ARB1250 


REF 


C208 


Cap, mylar, 0. 22 uf ±10%, 57V 


1507-159392 


56289 


19P2249R8 


REF 


C209 


Cap, cer, 500pf±10%, 1,000V 


1501-105692 


56289 


C067B102E501K 


REF 


C210 


Cap, elect, 50 uf -10/+50%, 25V 


1502-168823 


73445 


C426ARF50 


1 


C211 

C211 


Cap, elect, 640 uf -10/+50%, 6.4V 
Cap, elect, 500 uf -10/+50%, lOV 


1502-178608 

1502-245589 


73445 

88419 


C437ARC640 
; BRNP500-10 


1 1 
2 


C212 : 
C212 


Cap, elect, 400 uf -10/+50%, 25V 
Cap, elect, 500 uf -10/+50%, lOV 


1502-168153 

1502-245589 


73445 

88419 


C437ARF400 

BRNP500-10 


REF 

REF 


C213 


Cap, mylar, 0. luf±10%, 200V 


1507-106013; 


56289 


192P10492 


1 


C214. 

C215 


Cap, elect, 400 uf -l0/+50%, 25V 


1502-168153 


73445 


C437AR1-400 


REF 


CR201, 

CR202 


Diode, factory treated 


4802-180885 


89536 


4802-180885 


REF 


CR203 


Diode, zener. Type 1N759 


4803-159780 


07910 


1N759 


1 


CR204- 

CR207 


Diode, Internat Rect. Type 4D4 


4802-180240 


81483 


4D4 


REF 


DS201. 

DS202 


Lamp, neon, Type NE-2U 


3902-162602 


33173 


1 

NE-2U 


2 


PC201, 

PC202 


Photocell, factory treated 


3700-200287 


89536 


3700-200287 


2 


PC201, 
PC 202 


Photocell, factory selected & tested 


3700-256776 


89536 


3700-256776 


1 pr. 


Q201 


Tstr, factory tested 


4805-198812 


89536 


4805-198812 


1 


Q202- 
Q204 : 


Tstr, Type 2N3391 


4805-168708 


03508 


2N3391 


REF 


Q205 


Tstr, Type 2N1304 


4805-117127 


01295 


2N1304 


1 


Q206 


Tstr, Type 2N1307 


4805-148643 


01295 


2N1307 


1 


Q207 


Tstr, T.I. Type GA2875 


4805-182691 


01295 


GA2875 


2 


Q208, 

Q209 


Tstr, T.I. Type GA2877 


4805-182709 


01295 


GA2877 


2 


Q210 


Tstr, T.I. Type GA2875 


4805-182691 


01295 


GA2875 


REF 



REC 

QTY 



USE 

CODE 



N 

0 













895A 




REF 

DESiG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


REC 

QTY 


USE 

CODE 


R201 


Res, 


comp, 270K±10%, 2W 


4702-110023 


01121 


HB2741 


1 






R202 


Res, 


comp, 180K ±5%, l/4W 


4704-193441 


01121 


CB1845 


1 






R203 


Res, 


comp, lOOK ±5%, 1/4W 


4704-148189 


01121 


CB1045 


1 






R204 


Res, 


var, comp, lOOK ±20%, l/4W 


4701-163873 


71450 


UPE200 


1 






R205 


Res, 


comp, 560K ±10%, l/2W 


4704-108795 


01121 


EB5641 


1 






R206 


Res, 


comp, 680K±10%, l/2W 


4704-108340 


01121 


EB6841 


1 






R207 


Res, 


comp, 47K±10%, 1/2W 


4704-108480 


01121 


EB4731 


4 






R208 


Res, 


met flm, lOQ ±1%, 1/2W 


4705-151043 


12400 


Type CEC-TO 


1 






R209 


Res, 


comp, IM ±5%, 1/4W 


4704-182204 


01121 


CB1055 


REF 






H210 


Res, 


comp, 6. 8M ±10%, 1/2W 


4704-108662 


01121 


EB6851 


1 






R211 


Res, 


comp, 1, 5M ±10%, 1/2W 


4704-108175 


01121 


EB1551 


0 






R212 


Res, 


comp, 47K±10%, l/2W 


4704-108480 


01121 


EB4731 


REF 






R213 


Res, 


comp, 4. 70 ±10%, 1/2W 


4704-165746 


01121 


EB47G1 


1 






R214 


Res, 


comp, 180K ±10%, 1/2W 


4704-108431 


01121 


EB1841 


1 






R215 


Res, 


comp, 5. 6M ±10%, l/2W 


4704-178558 


01121 


EB5651 


1 






R216 


Res, 


comp, 10K±10%, 1/2W 


4704-108118 


01121 


EB1031 


2 






R217 


Res, 


comp, 1M±10%, 1/2W 


4704-108134 


01121 


EB1051 


REF 






R218 


Res, 


comp, 47K±10%, 1/2W 


4704-108480 


01121 


EB4731 


REF 






R219. 

R220 


Res, 


comp, 22K±10%, 1/2W 


4704-108209 


01121 


EB2231 


2 






R221 


Res, 


comp, 2200 ±10%, 1/2W 


4704-108191 


01121 


EB2211 


1 




I 


R221 


Res, 


comp, 100 ±10%, 1/2W 


4704-108092 


01121 


EBlOOl 


REF 




J 


R222 


Ites, 


met flm. 4. 99K±1%, 1/2W 


4705-148890 


12400 


Type CEC-TO 


2 




E 


R222 


Res, 


met flm, 4.42K±1%. l/2W 


4705-218628 


12400 


Type CEC-TO 


1 




F 


R223 


Res. met flm, 42.2k ± 1%, 1 /2w 


4705-182501 


12400 


Type CEC-TO 


1 






R224 


Res, 


var, WW, IK ±20%, 1-1/4W 


4702-111575 


71450 


Type 110 


1 






R225 


Res, 


comp, 330 ±10%, 1/2W 


4704-108458 


01121 


EB3301 


REF 




I 


R225 


Res, 


comp, 2200 ±10%, 1/2W 


4704-108191 


01121 


EB2211 


1 




J 


R226, 

R227 


Res, 


comp, 12K±10%, 1/2W 


4704-108977 


01121 


EB1231 


2 






R228 


Res, 


var, WW, 10K±20%, 1-1/4W 


4702-112862 


71450 


Type 110 


1 






R229 


Res, 


met flm, 49. 9K±1%, l/2W 


4705-182980 


12400 


Type CEC-TO 


1 






R230 


Res, 


met flm, 4. 99K ±1%, l/2W 


4705-148890 


12400 


Type CEC-TO 


1 
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895A 




REF 

DESIG 


DESCRIPTION 


R231 


Res, comp, 47K ± 10 %, l/2W 


T201 


Transformer, Auxiliary 


200 


Polyethelene grommet, 3/8” x 1/4" 


201 


Rod, l^ht 


202 


Shield, input (not illustrated) 



STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


4704-108480 


01121 


EB4731 


REF 


5602-195958 


89536 


5602-195958 


1 


2807-171876 


89536 


2807-171876 


REF 


3800-168047 


89536 


3800-168047 


REF 


3156-196097 


89536 


3156-196097 


1 



























895A 



) 



REF 

DESIG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


REC 

QTY 


USE 

CODE 


A300 


KELVIN-VARIEY BOARD ASSEMBLY 
Figure 5-8 


5111-196196 

(895A-403) 


89536 


5111-196196 


REF 






R301, 

R302 


Res, WW, 20K ±0. 005%, IW 


[T> 












R303 


Res, var, WW, lOfl ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R304, 

R305 


Res, WW, 20K, ±0.005%, IW 


o 












R306 


Res, var, WW, lOfi ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R307, 

R308 


Res, WW, 20K ±0.005%, IW 


D> 












R309 


Res, var, WW, lOfi ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R310, 

R311 


Res, WW, 20K ±0.005%, IW 


G> 












R312 


Res, var, WW, 10S7 ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R313, 

R314 


Res, WW, 20K ±0.005%, IW 














R315 


Res, var, WW, 10T2 ±10%, 1-1/4W 


4702-112672 


71450 


Type 110 


REF 






R316, 

R317 


Res, WW, 20K ±0.005%, IW 


[J> 












R318 


Res, var, WW, 10JT±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 






R319, 

R320 


Res, WW, 20K ±0.005%, IW 


[O 












R321 


Res, var, WW, lOfl ±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 






R322, 

R323 


Res, WW, 20K ±0.005%, IW 














H324 


Res, var, WW, lOn ±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 






R325, 

R326 


Res, WW, 20K ±0.005%, iW 














R327 


Res, var, WW. lOH ±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 






R328, 

R329 


Res, WW, 20K ±0.005%, IW 


D> 












R330 


Res, var, WW, lOa ±10%, I-1/4W 


4702-112672 


71450 


Type 110 


REF 






R331, 

R332 


Res, WW, 20K ±0.005%, iW 


[I> 












R333 


Res, var, WW, lO.Q ±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 






R334, 

R335 


Res, var, WW, 2S2 ±10%, 2W 


4702-182410 


89536 


4702-182410 


2 






R336 


Res, var, WW, lOfi ±10%, 1-1/4W 


4702-112672 


71450 


Type no 


REF 









5-16 














REF 

DESiG 


; DESCRIPTION 




MFR 


MFR 

PART NO 




REC 

QTY 


R337, 

R338 


Res, WW, 20K ±0. 005%, iW 


CO- 










R339 

To 

R349 


Res, WW, 8K ±0. 005%, 1/2W 












R350 

To 

R360 


Res, WW, 1.6K ±0.005%, l/8W 












R361 ; 

To 

R371 


Res, WW, 320« ±0. 02%, l/8W 












R372 1 


Res, WW, 860. 2f2 ±0.05%, 1/2W 
(not illustrated) 


4707-192591 


89536 


4707-192591 


1 




R373 


Res, var, WW, 2. 5K ±0. 5% 


4711-163154 


89536 


4711-163154 


1 




S5 


Switch, rotary, 2 poi, 11 pos, 
2 sections 


5105-162644 


89536 


5105-162644 


1 




S6 


Switch, rotary, 2 pol, 10 pos, 2 section 


5105-162636 


89536 


5105-162636 


2 




S7 


Switch, rotary, 2 pol, 10 pos, 2 section 


5105-162651 


89536 


5105-162651 


1 




S8 


Switch, rotary, 2 pol, 10 pos, 2 section 


5105-162636 


89536 

1 

i 


5105-162636 


REF 





[T>- R301 through R338 are factory matched in pairs (R301/R302, R304/R305, etc.) for 

resistance, tolerance, and temperature coefficient. If replacement becomes necessary, 
replace in pairs only. When orderir^, supply all markings on the old pair of resistors. 

[!>■ R339 through R349 are factory matched according to resistance, tolerance, temperature 

coefficient, and the resistance of R301/R302, R304/R305, etc. When ordering, supply 
all markings on the old resistor. 

R350 through R360 are factory matched according to resistance, tolerance, and the 
resistance of R339 through R349. When ordering, supply all markings on the old resistor. 

R361 through R371 are factory matched according to resistance, tolerance and the resistance 
of R350 through R360. When ordering, supply ail markings on the old resistor. 
















895A 



Figure 5-8. KELVIN-VARLEY BOARD ASSEMBLY 
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895A 





REC USE 
QTY CODE 



HIGH VOLTAGE BOARD ASSEMBLY 
Figure 5-9 



Cap, elect, 20 uf -10Al00%, 500V 



1702-196204 89536 1702-196204 

(895A-404) 



1502-105932 56289 Type 66D 



Cap, polystrene, 0. 25 uf ±10%, 1,200V 1507-183616 84411 JF6 



Cap, mylar, 0. 22 uf ±10%, 75V 

Diode, rectifier, Varo Type7715-4 
Diode, TypelN4822 

Diode, Internat. Rect. Type 4D4 
Tstr, Radio Corp. Type 40424 
Tstr, Type2N3565 

Res, comp, 220K ±10%, 2W 

Res, comp, 15K±i0%, IW 
Res, comp, 750K ±5%, l/2W 
Res, comp, 10K±10%, I/2W 
Res, comp, IM ±10%, 1/2W 
Res, comp, 8. 2K ±10%, l/2W 
Res, comp, 470K ±10%, 1/2W 
Res, comp, lOfl ±10%, 1/2W 
Res, comp, 1. 2M ±10%, 1/2W 
Res, comp, 2. 7K ±10%, 1/2W 
Res, var, 6K ±5%, 1-1/4W 

Res, comp, IBM ±10%, l/2W 



1507-159392 56289 192P2249R8 

|4801-182238 83003 7715-4 

4802-112383 05277 1N4822 



4802-180240 181483 



4805-178525 95303 i 40424 



4805-177105 07263 I 2N3565 



4704-110197 101121 HB2241 



4704-109421 01121 GB1531 

4704-188789 01121 EB7545 

4704-108118 01121 EB1031 

4704-108134 01121 EB1051 



4704-109017 



EB8221 



4704-108290 01121 EB4741 



4704-108092 

4704-108407 

4704-108837 



EBlOOl 



EB1251 



EB2721 



4702-113209 71450 Type 110 



4704-108985 01121 EB1861 



Res, comp, 1. 5M ±10%, l/2W 



4704-108175 i 01121 i EB1551 
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895A 




USE 

CODE 



CR404 



CR406 



CR403! 



Q403 



Q406 



Q405 



REF 

DESIG 


DESCRIPTION 


STOCK 

NO 


MFR 


MFR 

PART NO 


TOT 

QTY 


R419 


Res, comp, 2. 7K±10%, l/2W 


4704-108837 


01121 


EB2721 


REF 


R420 


Res, comp, 220K ±10%, 1/2W 


4704-108217 


01121 


EB2241 


1 


R421 

To 

R424 


Res, comp, ilOK ±5%, IW 


4704-187674 


01121 


GB1145 


4 


400 


Polyethelene grommet, 3/8” x 1/4” 
(not illustrated) 


2807-171876 


89536 


2807-171876 


REF 
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Figure 5-9. HIGH VOLTAGE BOARD ASSEMBLY 



























7-1. This section of the manual contains generalized 
user infonnation as well as supplemental information to 
the List of Replaceable Parts contained in Section 5. 




Federal Supply Codes for Manufacturers 



D9S16 


01 101 


Wcsicrmann Wilhelm Aug>isu-Anlage 


Wabash Inc 


Maru'ihcim-Nackarau Gamany 
SWg2 


(Formerly Wabash Magnetics) 
Waba.sh, f.V 


Sony Coip, 


01121 


1 okyo, Japan 
S3774 


Allen Bradley Co. 
Milwaukee, W! 


Oshino Lltxiric Lamp Works 


omi 


I'okoyo, Japan 


TRW Flcctronics & Defense Se«or 
R F Devices 


OAQgfi 
IN General 


Lawndale. CA 


l-;i Paso, TX 


01295 

TX InsiAsmcnLs Inc. 


0ALg9 


Semiconductor Group 


AuifKpiicc Lnc. 
Wtxadside, NY 


DaHas, IX 
01526 


rrB\V21 


Genictwt 


Nonuke Co. Inc. 
Hurirngion, MA 


Waynesboro, VA 
01537 




Maorola Communications & 


Topaz Scmiconduciorinc 


Elcctronjcs Inc. 


San Jose, CA 


Franklin Park, IL 


0DSM7 


01686 


Conduciivc (Pkg) Containers Inc. 


RCL Elccironics/Shallcross Inc. 


Brookfield, WI 
0Q.N7 


Electro Components Div, 
Manchester, NH 


Emhar: Fastening Group 


01884 


Shelton, Cr 


Sprague Elcclric Co. 
(Now 56289) 


onssi 


01961 


S-Mos Systems Inc. 


Vaiian Associates Inc. 


San Jose, CA 
OFI'Pl 


Pulse Engineering Div. 
Convoy, CT 


Lvoready LTD 


01963 


liver Ready Special Battery Div. 


Cherry Electrical Products Coip 


Dawlcy Telford Salop UK 


Waukegan, IL 


00199 


02111 


Marcon Bleciromcs Cc»p 


Spcarol Electronics Corp, 


Kearny, NJ 


City of Industry, CA 


00213 


02114 


Kytroiucs Comp, Grcwpinc. 


Amperex Elecironic Corp. 


Darrlingon, KC 
00327 


Ferrox Cube Div. 
Saugcrtics, NY 


Welwyn Jniemational Inc. 


02131 


Westlake. OH 


General Insuumem Corp. 
Government Systems Div. 


00056 

Aenwo* Corp. 


Westwood, MA 


New Bedford, MA 


02395 

Semar Radio Corp. 


0W86 

Him Capadiore Inc. 


Hollywood, n. 


Passaic. NJ 


02533 

Ld^ Insutimenu Ltd, 


0(J7T9 


Frequency C<iairol Div, 


A.MJ’, Inc, 

Hanisburg, Pennsylvania 


Don Mills. Onurio, Canada 
02606 


008,53 


Fcnwal tubs 


SiTgamo Weston Inc 


Division of Travcnal l.abs 


CemponenUs Div 
Pickens, NC 


Morion Grove, IL 
02660 


0)091 


Bunker Raino-Itkra Corp. 


•Allied Plastics Co. 


Amphenol .VA Div, 


Los Angeles, CA 


Broadview, IL 



02697 


04423 


Paikcr-IIannifin Corp. 


Telonic Berkley Inc. 


0-Ring Div 
Lexington, KY 


Laguna Beadi. CA 
04713 


02735 


Motorola Etc 


RCA-Solid Suie Div. 


Scnucondudiu’ Group 


Somerville, NJ 


Phoenix, AZ 
04946 


02768 


Standard Wire and Cable 


rrw (IL Tool Woiks) 
Fastex Division 


Randio Dominquez, CA 


Dcs Plaines, IL 


05173 

General Radio 


02799 


NYJ\T. 


Arco Electronics Inc. 
Chaiswonh, CA 


Replaced by: 


03296 


24655 


Nylon Molding Corp. 


GenradJDXJ. 


Monrovia, CA 


Concord, MA 


03445 


05236 


Lcrcon Electronics inc 


Jonathan Mfg. Co. 


Burbank, CA 


Fullerton, CA 


03508 


05245 


General Elcclric Co. 


CoTcom Inc. 


Semiconduaor Products 
& Batteries 
Auburn, NY 


Libetlyville, IL 
05276 


03797 


nr Pomona 


Gcnisco Technology Corp. 


Elecunnics Div, 


Ellronics Div. 

Rancho Dominqueat, CA 


Pomona. CA 
05277 


03877 


Wcstin^oQse Elec. Corp. 


Gilben Engineering Co. Inc 


Semiconductor Div. 


Incon Sub of Transition 
Electronic Corp, 


Youngwood, PA 


Glendale, AZ 


05347 
Ultronix Inc 


03888 

KDI Electronics Inc. 


Grand Junction, CO 


i’yrofilm Div. 


05397 


Whippany, NJ 


Uniwt Carbide Corp. 
Materials Systems Div. 


03911 

CUUcx Corp. 


Oeveiand. OH 


Claircx Electronics Div. 


05571 


Mount Vernon, N'Y 
03980 


Sprague Elcclric Co. 
(Now 56289) 


Muiihcad Inc. 


05574 


Mountainside, NJ 


Viking Connectors Inc 
Sub of Criton Corp. 


04009 

Cooper Industries, Inc. 


Chatswonh, CA 


Arrow Han Div. 


05791 


Hanford, CT 
04217 

Essex Iniemaiional Inc. 


LYN-TRON 
Burbank, CA 


Wuc& Cable Div. 


05820 


Anaheim, CA 
04221 


EG & G Wakefidd Engineering 
Wakefidd, MA 


Midland-Ross Corp. 


05839 


Midicx Div, 


A dvance Becttical 


-N. Mankato, MN 
04222 


Chicago, IL 


AVXCorp, 


05972 


AVX Ceramics Div, 


LoaiieCoip. 


Mynle Beach, SC 


Newington, CT 
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Federal Supply Codes for Manufacturers (cont) 



0«)0! 


07047 


08111 


1B715 


Genera! BectficCo. 


Ross Milton Co., The 


Ml- Electronics 


(United Shoe & Nvlock Corp) 


Liccmc Capadux Product 
Section 


Southampton, PA 


New Rochelle, NY 


-N'ylock FasicrtcrCorp.- 
Paramus. .NJ 


Columbia. SC 


07138 


08235 




Wcsiinghousc Electric Coip, 


Industro Transistor Corp. 


10059 


06141 


Industrial & Government 


Long Island City, N’Y 


Barker Engineering Corp, 


Fairdiild Weaion Systems Inc. 


Tube Div. 


Kenilworth. NJ 


Dau Systems Div. 


IIotsehcads.N'Y 


08261 


Sarasota, FL 




Spectra-Strio 


10389 




07233 


An Elira Co. 


IL Tool Works Inc, 


06192 


Bcnchmaric Technology Inc. 


Garden Grove, CA 


Licon Div. 


La Deau Mfg. Co. 
Glendale, CA 


City of Industry, CA 


08445 


Chicago, IL 




07239 


EIcctri-Cord Mfg., Inc 


11236 


06229 


Biddle Instruments 


Wesdldd, PA 




Electroven Inc. 


BlucBeU, PA 




Elmsford.NY 


07256 


08530 

Reliance Mica Corp. 


Bone, IN 


06383 


Silicon Transistor Corp. 


Brooklyn, .N7f 


11237 


Panduit Corp. 


Sub of DBF Inc. 




CTS Corp of CA 


TinlcyPark,IL 


O^elmsford, MA 


08718 

rrr Cannon Eiccirie 


Electro Mechanical Div. 
Paso Robles, C.A 


06473 


07261 


Fnoenix Div. 


Bunker Kamo Corp. 


Avnet Corp. 


i’hocnix. ;\Z 


11295 


Am phenol KA Div. 


Culver City. CA 




ECM Motor Co. 


SAMSOperaii<» 




08806 


Schaumburg. IL 


Chaiswc^. CA 


07263 


General Electric Co. 




Fairchild Serruconductor 


Minaiure Lamp Products 


11358 


06540 


North American Sales 


Cleveland, OH 


Columbia Bretadcastirg System 


Mite Corp 


Ridgcvicw, C! 






Amalom-Elecirical Div 


07344 


08863 

Nylomatic 


Newburyp-on. MA 


06555 


Bircher Co. Inc,, TIic 


Fallsington, PA 


11403 


Oeedc Elecoical Instrument 


Rochester, .NY 


Vacuum Can Co. 


Penacook.NlI 




08988 


Best CoITcc Maker Div, 


06665 


07374 


Skoitic .Elcaronics Inc. 


Chicago, U- 


Optron Corp 


Archbald, PA 


Precision Monoliihics 


Woodbridge, CT 




i I S02 (can also use 35009) 


Sub of Booms Inc. 




09021 


TRW Inc. 


Santa Clara. CA 


07557 


Airco Inc. 


TRW Restsuve Products Div. 




Campion Co. Inc. 


Airco ElecircKiics 


Boone. NC 


06666 

Cencfa) Devices Co. Inc. 


Philadelphia, PA 


Oradfurd, PA 


11503 


INpolis, IN 


07597 


09023 


Keystone Columbia Inc. 




Bumdy Corp. 


Cornell- Dublicf Elocironks 


F'rcemont, IN 


06739 


Tapc/Cable Div. 


F'uquay-Varina, NC 


Elecuon Corp. 


Rodicsicr, NY 


11532 


Liitlcion, CO 


(77716 


09214 


Teledyne Relays Tdadyne 




General Electric Co. 


Ittdusuics Ittc. 


06743 


TRW Inc, (Can use 1 1 502) 


Semiconductor Products Dept. 


Hawthorne, C A 


Gould Inc. 


IRC Fixed Resistors/ 


Auburn, NY 


Foil Div. 


Burlington 




11711 


Eastlake, OH 


Burlington. VT 


09353 

C and K Components Inc. 


General Instrument Corp. 
Rectifier Div. 


06751 

Components Inc. 


07792 

i.erma Enginecnng Corp. 


Newton, MA 


lEcksvdlle.NY 


SemrorDiv, 


Northampton, MA 


09423 


11726 


Phoenix. AZ 


07810 
Bock Corp. 


Scicniiric Components Inc. 


Oualidync Co^. 


06776 


Sanu Barbara, CA 


Sanu Clara. CA 


Robinson Nugent Inc. 


Madison, WI 


09922 


12014 


New Albany, IN 




Bumdy Com. 


Chicago Rivet & Machine Co, 




07910 

TcicdjTic Seniiconducwr 


Norwalk, CF 


Naperville, U, 


06955 


Mui. View, CA 


09969 


120^ 


Kichco Hasiic Co. 




Dale Elccuonics Inc. 


Ovcnaiic 


Chicago, iL 


07933 

Raytheon Co. 


Yankton, SD 


Div. of Electronic Technologies 
Charlottesville, VA 


06961 


Sianiconductor Div. 


09975 




Vcmiuon Corp. 


Mounuin View, CA 


Burroughs Corp. 


12038 


Piezo Heciric Div. 




Electronics Components 


Simeo 


Ba:fQfd,0!I 


08FG6 

Calmos Systems Inc. 


Detroit, NU 


(Div of Ransburg Corp) 
Hatfield, PA 


06980 


Kanata, Oni. Ca.nada 


1A791 




ELMAC 




LFE Electronics 


12(M0 


(See Vatian) 


080A9 


Danvers. MA 


NatKMial Semiconductor Corp, 


San Carlos, CA 


DaUas Semiconductor 
Dallas. TX 




Danbury. CT 
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Federal Supply Codes for Manufacturers (cont) 



12060 


1K150 


14704 


16473 


Dioccs Inc. 


Potter Co. 


Crydom Controls 


CairbndgeScieitiEc Industries 


N'onhr.dgc, 


Wesson, MS 


(Division of bl Rectifier) 


Div, of Chemed Corp. 


12B6 


13103 


El Segundo, CA 


Cambridge, MD 


PHC Lndusiries Inc. 


Thcrmalloy Co., Inc. 


14752 


16733 


1-onT.crly I^iladclphia Handle Co. 


Dallas. TX 


Heciro Cube inc. 


Cablevirave Systems Inc. 


Camden, NJ 


13327 


San Gabriel, CA 


North Haven, CT 


123CO 


Solitron Devices inc. 


14936 




AMI- Canada Ud. 


Tappan, N'Y 


General Instrument Corp. 


16742 


i’<5ttcr-Brunir!cld 




Discrete Semi Conductor Div. 




Ciuciph, Onuno, Canada 


13511 

Bunker-Ramo Corp. 


ILcksviUe.NY 


Fabricators Inc. 
Downey, CA 


12223 


Amphenol Cadre Div. 


14949 


IVacucal Automation Inc. 


Los Gatos, CA 


Trompeter lOecironics 


16758 


Shction, CT 




Chatsworth. CA 


General Motors Corp. 
Dclco Electronics Div. 


12227 


13606 


15412 


Kcknno, IN 


Freeway Corp, 


Sprague Electric Co. 


Am iron 


Qc%'cland.OH 


(Use 56289) 


KEdlothian, IL 


17069 

Circuit Stiuemres Lab 


3 2-106 


13689 


15542 


Burbank. CA 


F.lpac Elecircsucs Inc. 


SI’S Technologies Inc. 


Scicnufic Components Corp. 


Santa Ana. CA 


Hatfield, NJ 
13764 


Mini 'Circuits Laboratory Div. 
Brooklyn, NY 


17117 

Elecirraiic Moldbg Corp. 
Woonsocket, lU 


12-U3 


Micro Plastics 


15636 


BuddCo„-nic 


Flippin. AZ 


lilec-Tmlbc. 


17338 


Plasties Products Div. 




Saugus, CA 


High Pressure Eng. Co. be. 


F^ocnixvillc, PA 


13919 

Burr-Brown Research Coip, 


15782 


OK City. OK 


12581 


Tucson. AZ 


Bausch & Lomb Inc, 


17504 


Iliuchi Metals Incmaiionallod. 




Graphics & Control Div. 




Hitachi .Magna-Lock Div. 
Big Rapids. MO 


14099 

Scmtcch Coip. 


Austin, TX 


Cajpinteria, CA 


12615 


Newbury Park, CA 


15801 


17545 




Fcnwal Eletronics Inc, 


Atlantic Semiconductors Inc. 


US Tciroinais ba 


14140 


Div. of Kiddeinc. 




Cincinnati, OH 


McGray-Iidison Co, 
Commercial Development Div, 


Framingham. MA 


17745 


12617 


Manchester, NH 


15818 


Angstrc^im Precision, be. 


Hatnlm Inc. 




Tclcdyne Inc. Co. 


Hagcisiown. MD 


UK# Mills, Wl 


14189 


Tcicdync Semiconductor Div, 




Otuonics, be. 


Mountain View, CA 


17856 


12673 


Orlando. FL 




Siliconix Inc. 


Wasco lilccincal 




15849 


Sanu Clara. CA 


GrecnTicld. MA 


14193 


Useco Inc. 


1 2697 


CalR-Inc. 

Sanu Monica, CA 


(Now 88245) 


18178 

E G & Gvactcc Inc. 




15898 


St. Louis. MO 


Clafosut Mfg, Co. Inc. 


14301 


bcemaiional Busbess 


Dova, NH 


Anderson Electronics 


Machbes Corp. 


18235 


12749 


HoUidaysburg, PA 


Essex Junction, VT 


KR1./Bantry Components be. 
Manchester. NH 


James Electronic Inc. 


14329 


16068 


Chicago, IL 


Wells Electronics inc. 


btamaiional Diode Div. 


18310 


12S56 


Sooth Bend, IN 


Uanison, NJ 


Concord Electronics 
New York. NY 


MicroMeials Inc. 


14482 


16162 


Anaheim, CA 


WalkinS'Johnson Co. 


MMI 


18324 


12&S1 


Palo Alto, CA 


.Southfield, Ml 


Sigpeiics Corp. 
Sactamemo. CA 


Mslcx Corp. 


14552 


16245 




I-.dison. NJ 


Microsemi Corp. 


Conap Inc. 






(Formerly Micro-Semiconductor) 


Clean, NY 


18377 


i:i5«5 


Santa Ana, CA 




Parlex Coro. 


C:c\ eiand ElecLnc Motor Co. 




16258 


Methuen, MA 


f-.eveJand, OH 


14604 


Spacc-Lok be. 






Elmwood Sensors, Inc 


Burbank, CA 


185:^) 


; 2954 


Pawtucket, RI 


16352 


Sharp Electronics Cotp. 


Microsemi Corp- 




Paramus, NJ 


Comf'oncnts Group 


14655 


Codi Corp. 




Seotudale, AZ 


Comcii-Ehjblicr Electronics 
Div. of Federal PaciF.c 


Linda-., NJ 


18542 
Wabash Inc. 


12969 


Electric Co. Govt Cont Dept. 


16469 


Wabadt Relay & Bcctxortics Div. 


U.nitrode Corp. 
Lexinglwi, .MA 


Newark, NJ 


MCL be. 
I.aGrange, IL 


Wabash, IN 




Federal Supply Codes for Manufacturers (cont) 



18565 

Chomerics Lie. 

Wobum, MA 

18612 

Vishay Intotcdinc^ogy Lie. 
Vishay Resistor Products Grewp 
Malvcm.PA 

18632 

Nonoo-Chernplasi 
Santa Monica, CA 

18677 

Seanbe Mfg. Co. 

Div, of ZeroCoip. 

E! Monte, CA 

18736 

Volironies Coip. 
EastHanov«s,NJ 



18786 

Micro-Power 
Long Island City. NY 

18927 

GTE Products Corp. 
Precision Material Products 
fiusincss Pans Div. 
TitusvUieJ^A 

19080 

Robinson Electraiics Inc. 
San Luis Obispo, CA 

19112 
Garry Corp. 

Langhoroe. PA 

19315 

Boidix Coip-. The 
Navigation & Control Group 
Teibofo, NJ 

19451 

Paine Machine Tool Coip. 
Kent, WA 

19482 

Delta Electronics 
Alexandria, VA 

19613 

MN Mining & Mfg. Co. 
Textool Products Dept, 
lilcctronic Product Div. 
Irving. TX 

19647 

Caddixk Electronics Inc. 
Riverside. CA 

19701 

McpcoAlcntralab Inc. 

A N. American Philips Co. 
Mineral Wells, TX 



2B178 

Wire l^roducis 
Cleveland, OH 

2K262 

Boyd Coipcwation 
Portland, OR 



2Y3S4 

North American Pliilips Lighting Corp. 
Van U'en, Oil 

205 84 

Enochs Mfg. Inc. 

I.Npolis. I.N’ 

20891 

Cosar Corp. 

Dallas. TX 

21317 

Fiketromes Applications Co. 

El .Monte, CA 

216M 

Buckeye Stamping Co. 

Columbus, on 

21845 

Solitron Dcvicc.s Inc. 

Semiconductor Group 
Rivera Beach. FI- 

21 847 
Atru-ch 

Now TRW MiCTOwave Inc. 

Sunnyvale, CA 

21962 

Vectron Coip. 

Replaced by; S.W. Electronics 
22526 

DuPont. Ill DeNemours & Co. Inc. 
DuPont ('onnccior Systems 
Advanced ihoducis Div, 

New Cumberland, PA 

22626 

Micro Semiconductor 
(Now 14552) 

22670 

G.M Nameplate 
Seattle, WA 

22767 

rrr Semiconducio« 

Palo Alto, CA 



22784 
Palmer Inc. 

Cleveland, on 

23050 

Product Comp. Co.’p. 

.Mount Vernon, NY 

23223 

CTS Microcicctronies 
Lafayette, NY 

23237 
I.R.C., Inc. 

Microcircuits Divison 
Kiiladelphia, PA 

23302 

S.W. Electronics & Mfg. Corp. 
Cherry Hill, NJ 

23730 

Mark F.yeict and Sumping Inc. 
Wolcott, CT 



23732 

Tracer Applied Sciences Inc. 
Rockville, MD 

23880 

Stanford Applied Engineering 
Santa Clara, CA 

23936 

William J. Purdy Co. 

Pamotor Div. 

Burlingame. CA 

24347 

Penn Engineering Co. 

S, El Monte, CA 

24355 

Analog Devices Inc, 

Norwood, MA 

24444 

General Semiconductor 
Industriet, Inc. 

Tempe, A2 

24546 

Bradford Electronics 
Bradford, PA 

24618 

'franscon Mfg. 

Now; D.J. Associates Inc. 

24655 
Gunntd Inc. 

(Replaced General Radio 05173) 
Concord, MA 

24759 

1-enox -Fugle Electronics Inc. 

South Plainfield, NJ 

24796 
AMI-' Inc, 

Potter & Bnimficld Div. 

San Juan Capistrano, CA 

24931 

Specialty Connector Co. 

Greenwood, IN 

24995 

ECS 

Grams Pass, OR 
25088 

Siemen Corp. 

Isilcn.NJ 

15099 

Ca.scadc Gasket 
Kan. WA 

25403 

Amperex Electronic Corp. 
.Semiconductor & Micro-Circuit Div. 
Slaicrsville, RI 

25435 

Moidtronics, Inc 
Downers Grove, IL 

25706 

Dabum Electronic & Cable Corp. 
Norwood, NJ 



26402 

Lumexjne. 

Bayshote, N'T 

26629 

Frequency Sources Inc, 

Sources Div, 

Qielmsfotd, MA 

26806 

American 21eiiler Inc. 

Irvine, CA 

27014 

National Semiconductor Corp. 
Santa Clara, CA 

27167 

Coming Glass Works Coming 

I3ectrcnrcs 

Wilmington, NC 

27264 
MoUx Inc. 

Lisle, IL 

27440 

Industrial Screw Produce 
Los Angeles. CA 

27494 
Suffall. Inc. 

Providence, RI 



27745 

Associated Spring Barnes Group Inc. 
Syracuse, .NY 

27918 

Component Parts Corp. 

Bellmore, NY 

27956 

Relcom (Now 14482) 

28175 

Alpha Metals 
Chicago. IL 

28198 

Positror.ic Industries 
Sfmng'ieid. MO 

28213 

MN Mining & Mfg, Co, 

Consumer l^oducts Div. 

3M Center 
Saint Paul. MN 

28309 

Kaiser 

Minatc.Al- 

28425 

Scrv-O-ljnk 
Euless. TX 

28478 

Dcltrol Corporatiwi 
Deltrol Caiirols Div, 

Milwaukee, WI 

28480 

Hewlett Packard Co. 

Corporate HQ 
Palo Alto, CA 
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2S4S4 

[::ncrson Klcciric Co. 
Gcarmasier Div. 
NicHcnry, IL 


31433 

Kernel lilcctonics Corp. 
Simpsonviile. NC 




31443 


28520 


Anny Safeguard Logistics Command 


Hcyco Molded Products 


Huntsville. AL 


Kemlwonh, NJ 


3147J 


2S932 


Gould Inc 


Lumax bidusiiials, !nc 


Semiconductor Div 


Altoona. PA 


Sanu Clara. CA 


29083 


31522 


Monsanto Co. 


.Mcul Masters Inc. 


Santa Clara, CA 


Baldwin, MS 


296CH 


31746 


Stackpolc Components Co. 


Cannon Electric 


Ralciik. NC 


Woodbury, TN 


299OT 


31827 


Omega Engineering Inc. 


Budwig 


Sumford. Ci' 


Kamona. CA 


3D536 


31918 


Aimsco Inc. 


rrr-Schadow 


Seaiiie, WA 


Eden Prame. MN 


30035 


32293 


Jolo Indusiries Inc. 


Incctsil 


Garden Gtove.CA 


CupciUflo, CA 


30045 


32539 


Solid Power Cotp. 


Mura Corp. 


Earmingdalc.NY 


Wesibury, l.ong Island, N.Y. 


30146 


32559 


Symbex Corp. 


liivar 


PaincsviUa, OH 


Santa Ana, CA 


30148 


32719 


AB I'jncrpnsc Inc. 


Silironics 


Aho.skic. NC 


Santa Ana. CA 


30161 


32767 


Aavid Engineering Inc. 


Griffith Plastics Corp. 


l..Jconia, Nil 


Burlingame, CA 


30315 


32879 


Iiron Cnrp, 


Advanced Mechanical Components 


San Diego, CA 


Nonhridge, CA 


30323 


32897 


II. Tool Woiks Inc. 


Muraia Erie North America Inc. 


Cliicago, H. 


Carli.slc Operations 
Cariisie, Pennsyivania 


30S00 




General Insinunem Coip. 
Capacitor Div. 

Rieksvilk, NY 


32997 
Bourns Inc. 
Trimpoi Div. 
Riverside, CA 


30838 


Easux 


33025 


Chicapo.ILI, 

31019 


M/A ComOmni Spectra, Inc. (Replacing 
Omni Spectra) 

Microwave Subsysicms Div. 


Solid State Scientific Inc. 
Willow Grove. PA 


Tempe, AZ 


31091 


33096 


Alpha Indusiries Inc. 


CO Crystal Corp. 


Microdecironics Div. 
HaUleid.PA 


Loveland, CiO 


31323 


33173 

General Electric Co. 


Metro Supply Company 
Sacramento. CA 


Owensboro, KY 



33246 


36701 


Epoxy Technology Inc. 


Van Waters & Rogers 


Billerica, MA 


Valley Field, Qu^rec. Canada 


33292 


37942 


Pioneer Sterilized Wiping Cloth Co. 
Portland, OR 


MaUoiy Capacitor Corp. 
Sub of Emhan Industries 
INpolis. IN 


33297 


NTiC Electronics USA Inc. 


39003 


Electronic Arrays Inc. Div. 


Maxim Industries 


Mounuin View, CA 


Mlddldxvo, MA 


33919 


4F434 


Nortek Inc. 


Plastic Sales 


Cranston, RI 


Los Angeles, CA 




404<tt 


34114 


Roderstdn Ekctronics Inc. 


Oak Indastries 


Suicsvilie, NC 


Rancho Bernardo, CA 


42498 


34263 


National Radio 


Cl'S Dccironics Corp. 
BrownsviIle,TX 


Melrose, MA 




43543 


34333 

Silicon General Inc. 


Nytronics lnc.(Now 53342) 


Garden Grove, CA 


43744 


34335 

Advanced Micro Devices (AMD) 


Panasonic Industrial Co. 
San Antonio, TX 


Sunnyvale, CA 


43791 


34359 


Daiion Systems 
Wilkes Barre, PA 


MN Mining & Mfg. Co. 
Commercial Office Supply Div. 
Saint Paul, MN 


44655 

Ohmiic Mfg. Co. 
Skokie, IL 


34371 


Harris Corp. 

Harris Semiconductor 
lYoducis Croup 
Melbourne, FL 


47001 

Ijjmberg Inc. 
Richmond. VA 




47379 


34576 


ISOCOM 


Rockwell International Corp. 
Newport Beach, CA 


Campbell. CA 


34641 


49569 

IDT (Imemaiional Development & Trade) 


Instrument Specialties 
Euless, TX 


Dallas, TX 




49671 


34649 
Intel Coip. 

Santa Clara, CA 


RCA Coip. 
New York. NY 


34802 


49956 

Raydieon Con^any 


Elecuomoiivc Inc. 


Executive Offices 


Kenilworth, NJ 


Lexington, MA 


34848 


5D590 


Hartwell Special Pr.xiucts 


Mostek Corp. 


Placentia, CA 


Replaced by; SGS Thompson Microelec 
tronics 


35009 

Renfrew Electric Co. Ltd. 


5F5^ 


IRC Div. 


Panel Components Corp. 


Toronto, Ontario, Canada 


Santa Rosa, CA 


35986 


5P575 


Amrad 


Nd>el EleciKinics 


Melrose Park. IL 


Suffem, NY 


36665 


5W664 


Mitel Corp. 


NCK 


Kanata, Ontario, Canada 


Div. of Nihon Dempa Kogyo LTD 
L^chlxiig. VA 
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SUS02 


51499 


52840 


54937 


Dcaniscw Mfg. Co. 


Amixon Corp. 


Western Digital Corp. 


DcYoutrg Wg. 


i-ramingham. MA 


Boston. MA 


Costa Mesa, CA 


BcUevue,WA 


50088 


51506 


53021 


54590 


SGS - Th«nson Microekctionics lac. 


Accuniic Screw Machine Co. 


Sangamo Weston Inc. 


RCA Corp. 


Carrolliai, IX 


(ASMCO) KuUey, NJ 


(See 06141) 


Electrcnic Components Div. 


501M 


51605 


53036 


Cherry Hill, NJ 


Haglo-Pichcr Indusuics liu. 


CODI Scmiconduaor Inc. 


Texiool Co, 


55026 


Elcciiorucs Div. 


Kcoilwonh. NJ 


Houston, TX 


American Gage & Machine Co. 


CO Springs, CO 


51642 


53184 


Simpsem Electric Co. Div. 
Elgin, IL 


50157 


Centre Engineering Inc. 


Xciton Corp, 


Midwest Components Inc. 


State College, PA 


La Shan, NY 


55112 


Muskegon, MS 


51705 


53217 


I^csscy Capacitors Inc. 
(Now 60935) 


50356 


ICO/KaUy 


Tccluiical Wire Products Inc. 




Tcac Corp. of America 


Palo alto, CA 


Santa Barbara, CA 


55261 


Industrial Products Div 
Montebello, CA 


51791 


53342 


LSI Computer Systems Inc. 
Melville. NT 


50364 


Sutek Coip. 
Orange. CA 


Opt industries Inc. 
I’hillipsburg, NJ 


55285 


MMI, Inc. (Monolithic Memories Inc) 
Military Products Div. 


51984 


53673 


BcrojuistCo, 
Minneapolis. MN 


Santa Clara, CA 


NEC Amaiea Inc. 


Thompson CSF Components Corp. 




Palls Church, VA 


(Sciniconducior Div) 


55322 


50472 




Conaga Park, CA 


Samtech Inc. 


Metal Masters, Inc. 


52063 


New Albany, IN 


City of Industry, CA 


Hxar Integrated Systems 


53718 






Sunnyvale, CA 


Airmold/W, R, Grese & Co. 


55408 


50541 




Roanoke Rapids. NC 


S'H-CO Industries Co 


Hypcnxonics Corp. 


52072 




Buffalo, NY 


Hudson, IvL\ 


Circuit Assembly Corp. 


53848 






Irvine, CA 


Standard .Microsystems 


554(.4 


50558 




llauppauge, NY 


Central Semiconductor Corp, 


Electronic Cc»icepts, Inc. 


52152 




Hauf^auge,NY 


Eatwttown.NJ 


MN’ Mining & Mfg. 


53894 




Saint Paul, .MN 


AHAMInc, 


55557 


50579 




RanchoCA, CA 


Microwave Diode Corp. 


Liironix Inc. 


52333 




W.Sicwarstown, NH 


Cupeitirto. CA 


API iilocironics 


53944 






lIaugpaugc,I-ong Island J^TY 


Glow- Lite 


55566 


50891 




Pauls VaDey, OK 


R A Fnieoronic Hardware Inc. 


Semiconductor Technology 


52361 




Seymour, CT 


Stuart, PI, 


Communication Systems 


54178 






Piscataway, NJ 


Plasmclex Indusuies Inc. 


55576 


50934 




San Marcos. CA 


Synciidc 


Tran-Tee Cojp 


52500 




Santa Qara. CA 


Columbus, NE 


Amphenol, RF Operations 


54294 






Burlington, M/\ 


Shallcross Inc. 


55680 


51167 


52525 


Smithfield, NC 


Nichicon/America/Corp. 
Schaumburg, IL 


Aries Electronics Inc. 


Spaco-l.ok Jnc. 


54453 




Prcnchiown.NJ 


Lerco Div. 


Sullins Electronic Cosp. 


55943 




Burbank, CA 


San Marcos, CA 


DJ Associates, Inc 


51284 

Mos Technology 


52531 


54473 


(Replaced Trtnscon Mfg.-24618) 
Fort Smith, AZ 


N'orristown, PA 


Hitachi Magncucs 


Matsushita Electric Corp, 






Edmore, MO 


(Panasonic) 


56282 


51249 




Sccaucus, NJ 


Ctek Systems Inc. 


Heyman Mfg. Co. 


52745 




Olathe, KS 


Cleveland, OH 


Timeo 


54492 






Los Angeles, CA 


Cinch Clamp Co., Inc. 


56289 


51372 




Santa Rosa, CA 


Sprague Electric Co. 


Vc.'baiim Corp. 


52763 




North Adams. MA 


Sunnyvale, CA 


Stettncr-Eiecironics Lie. 


54583 






Chjlianooga, T.\ 


TDK 


56365 


51398 




Garden City, NY 


Square D Co. 


MUPAC Corp. 


52769 




Corporate Ofiices 


MA 


Spragiie-Goodmajt Fr.lectroiiics Inc. 


54590 


Palaune, IL 


51406 


Garden City Park, NY 


RCA Corp 

Distribution & Special Products 


56375 


Murata Erie, N'o. America Ina 


52771 


(-•berry HiU, NY 


WESCORP 


(Also see 72982) 


Monilcrm Corp. 




Div. Dal Industries Inc 


Maricua, GA 


Amatrom Div. 


54869 


Mountain View. CA 




Sanu Clara. CA 


Piher iniemational Coip. 
Arlington Hoghis, 11, 
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564!s! 


59610 


ShugJrt Assodaics 


Souriau Inc 


.Sub of Xerox Corp. 


Valencia, CA 


StiTiOwale, CA 


59635 


56637 


HV Compcsient Associates 


RCD Componcnis Inc. 
Manchsisier, MI 


Howell, NJ 




59640 


.‘'670S; 


Supcitex Inc. 


Z;iog Jnc. 


Sunnyvale, CA 


Campbell, CA 


59660 


56S56 


Tusonix Inc. 


Vamisior Corp. of TN 
SeviervilJe.TN 


Tucson. AZ 




59730 

Thomas and Betts Corp. 


56.S80 


lA City, lA 


Mapetics Inc. 
Btumo.x, MD 


59831 

Scmironics Corp. 


.57026 

Er.tlicou Coil Co. Inc. 


Watchung, NJ 


Binghamion, NY 


61 1053: 

American Components Inc. 


57053 


an Insiico Co. R1X2 Div. 


Gaua linergy Products 


IlaycsviUe. NC 


Denver. CO 


6U1I 


57170 


Allen, Rt^crt 0. Inc. 


Cambridge Thcrmiaiic 
Cambndge, MA 


Van N'uys, CA 


Rcplaceoby: 


6C850 


71279 


Burgess Switch Co,, Inc 


Intercormociion Products Inc. 


Northbrook. IL 


57668 


6G095 


R-ohm Coq> 


AMD Emeqjrisijs, Inc, 


Iivinc, CA 


Roswell, GA 


57962 


6X403 


SC.iS - 'IbcTOSon Microelcctfwtics Inc 


SGS/ATES Semiconductor Corp. 


Montgomcryville, PA 


INpolis, l.N 


58014 


6Y440 


Hjucni Magnalock Corp. 


Micron Technology Inc. 


(Now 12581) 


Boise, ID 


58104 


60046 


.Simeo 


Power Dynamics Inc 


Atlanta, GA 


West Orange, NJ 


.5S3AI 


60197 


HYCAPInc. 


Prcdconuei Inc. 


Chicago, 0. 


[.anghome, PA 


58451 


60386 


Precision i.amp 


Squires Electronics Inc 


O/Ui, t'A 


Cornelius, OR 


58474 


60395 
Xicor Inc- 


Supencf Mlcciric Co. 
flhsto;, CT 


Mi'piias. CA 




60399 


5.5614 


Tocin Engineered Blowers 


^ u'rim.inicauons lasuumenu Inc. 


Div. of Cievepak Corp. 


J '-.:cw, SC 


Tomr.gton. CT 


' 7 . 1 


60496 


KC'.'-. l.Uxirwties Inc. 


Micrcl Inc. 


.'ir...’.xj,PA 


Sunnyvale. C.A 


‘9427. 


60705 




Cera- -Mite Corp. 


Irvr.e C.-v 


(fomtcrly Sprague) 
Graiton, W1 



60911 


64537 


I.imos Corp. 


KDl Eiecirtmics 


CO Springs, CO 


Whippany, NJ 


60935 


64782 


Westlake Capacitor Inc. 


Prectsicn CcKitrol Mfg. Inc. 


Tantalum Div. 


Bellevue, WA 


Grcencasile, IN 


64834 


60958 


West M G Co. 


Aac 


San Francisco, CA 


Imercomp Wire & Cable Div. 
ilayesvilJc, NC 


64961 


61271 


Electronic Hardware LTD 


Fujitsu Microelectronics Inc 
San Jose, CA 


North Hollywood, CA 




65092 


61394 


Sangamo Weston Inc. 


SHEQ Technology Inc. 


Wcsicxi Instruments Div. 


San Jose, CA 


Newark, KJ 


61429 


65786 


Fox Electronics 


Cypress Semi 


Cape Coral, FL 


San Jose, CA 


61529 


6.5940 


Aromal Corp. 


Rohm Corp & Whatney 


New lYovidence, NJ 


Irvine, CA 


61752 


65964 


IR-ONICS Inc 


Evox Inc. 


Warwick, RI 


Bannockburn, IL 


61772 


66150 


Integrated Device Technology 


Entron Inc. 


Santa Clara, CA 


WinslowTclironics Div. 
Glendale, N'T 


61802 
Toshiba 
Houston, TX 


66302 


61857 


VI.Til Technology Inc. 
San Jose. CA 


SAN-0 Industrial Corp. 
Bohemia, l.ong Island, NY 


66419 

Exci 


61935 


San Jose, CA 


Schurtcr Inc, 
Petaluma, CA 


66150 

Dyna-Tech Electronics, Inc 


62351 

Apple Rubber 


Walled Lake. MI 


Lancaster, NY 


66608 


62643 

United Chemicon 


Bering Industries 
iTcemont. CA 


Roscmoni, IL 
62712 


66891 

OKC international Electronics 
lawrence, MA 


Seiko Instruments 
Torrance, CA 


66958 


62793 


SGS SemictHiductor Corp. 
Riocnix, AZ 


Lear Sicgler Inc. 
Energy Products Div, 
Santa Ana, CA 


66967 

Powercxinc 


63743 


Auburn, .NY 


Ward Leonard Electric Co.Inc. 
Mount Vernon, NY 


67183 

Altoa 


64154 


Sanu Clara, CA 


Lamb Industries 
Portland. OR 


68919 

WIMA 


64155 


% Harry Levinson Co. 


Linear Technology 
Milpitas, CA 


SeatUe, WA 



7-8 





Federal Supply Codes for Manufacturers (cont) 



71-561 

RicH.TioRj- Division of Diuco 
^ ZeUcrbacii Paper Co. 
ScaiUc. WA 

71-S44 

Moore Business Forms, Inc 
Seattle, WA 

7G902 
Textron Inc. 

Camcar Div. 

R'lckford. IL 

7J395 

Universal Hasiics 
Welshpool, WA 

7J696 

AMD Plastics 
hast Lake. OH 

7K354 

0mm Spectra Inc 
Los Altos. CA 



77iS84 
ALPS 
Seattle, WA 

7X634 

DuraceU USA 

Div, of Dart & Kraft Inc. 

Valclcse.NC 

70290 

A imcial Universal Joint Co. 
Cleveland, on 

7C485 

Atlantic India Rubber Works Inc. 
Chicago, IL 

70563 

Ampcrilc Company 
Union City, NJ 

70903 

Cooper-Bdden Cotp. 

Geneva, IL 

71002 

Bimbach Co. Inc. 

I'amiingdale, NY 

71034 

Bliley HcctricCo. 

Krie, PA 



71183 

Wcsiinghousc lilcctric Coip. 
Bryant Div. 

Bridgepon,CT 

71279 

Interconnection Products Inc. 



.Santa Ana.CA 
71400 

Bussman Manu,factaiing 
Div, .McGraw-Hdison Ca 
St. 1.0U1S, MO 

71450 

ers Coip. 

Elkhart, IN 



71468 

riT Cjinnon Div. of ITT 
Fountain Valley, CA 

714.S2 

General Instrument Coxp. 

Clare Div. 

Chicago. !L 

71590 

Mq>co/Ccntra!ab 
A .N'ortli American Philips Co. 
Fort E)odge, [A 



71707 
Coto Corp, 

Providence, RI 

71744 

General Instrument Corp. 

Ijmp DivAVorldwidc 
Chicago, n, 

71785 
TRW Inc. 

Cinch Connector Div. 

1:1k Grove Village. IL 

71984 

Dow Coming Corp. 

Midland. Ntl 

72005 

AMAX .Specialty Metals Corp. 
Newaik.NJ 

72136 

Flcctro Motive Mfg. Corp. 
ITorence. KC 



72259 

Nyironics Inc, 
New York. NY 



72619 

Amperex Electronic Corp. 
Dialight Div. 

Brooklyn, NY 

72653 

G C lilocirtinics Co. 

Div. of Ilydromctalslnc. 
Rockford. IL 

72794 

Drus Fastner Co. Inc. 

West Islip, NY 

72928 

Gulion Industries Inc. 
Gudeman Div, 

Chicago, IL 

72962 

Elastic Stop Nut 
Div. of Harrard Lidu-siric.s 
Union, NJ 

72982 

Erie Specialty Products, inc 
Formerly: Murata Eric 
Erie. PA 



73138 

Beckman Industrial corp, 
Ilclipoi Div. 

Fullerton, CA 

73168 
Fenwal Inc. 

Ashland, MA 

73293 

Hughes Aircrali Co. 

Electron Dynamics Div. 
Torrance. CA 

73445 

Amperex Electronic Corp. 
lEcksviUe, N^ 

73559 

Carlin gswitch Inc. 

Hartford, CT 

73586 

Circle F Industries 
Trenton, NJ 

73734 

Federal Screw Products Inc. 
Chicago, IL 

73743 

Fischer Special Mfg. Co. 
Cold Spring, KY 

73893 

Microdot 

Mt. Clemens, MS 
73899 

JED Electronic Components 
Div. of Murata Eric 
Oceanside, NY 

73905 

FL Industries Inc. 

San Jose, CA 

73949 

Guardian Bectric Mfg Co. 
Chicago, IL 

74199 

Quam Nichols Co. 

Chicago, IL 

74217 

Radio Switch Co. 

Marlboro. NJ 

74306 

Pie/.o Crystal Co, 

Div. of PPA Industries Inc. 
Carlisle, I'A 

74445 

Holo-Krome Co, 

Elmwood, CT 

74542 

Hoyt Elect, Instr. Works Inc. 
Pcnacook, NH 

74840 

IL Capacitor Inc. 
lincolnwood, IL 

74970 

Johnson EF Co, 

Waseca. MN 



75042 
TRW Inc. 

IRC Fixed Resistors 
Philadelphia, PA 

75297 

Kester Solder Div. 

Litton Systems, Inc 
Dcs Plaines, IL 

75376 

Kmz-Kasch Inc. 

Dayton. OH 

75378 

erS Knights Inc. 

Sandwich, IL 

75382 

Kulka Electric Corp, 

(Now 83330) 

Mount Vernon, N'T 

75569 

Performance Semiconductor Coip. 
Sunnyvale, CA 

75915 

LiuelfuseTiacor 
(Formerly: Tracor-Litielfuse) 

Dcs Plaines, IL 

76854 

Oak Switch Systems Inc. 

Crystal I^e, IL 

77122 

TRW Assemblies & Fasteners Group 
Fastener Div. 

Mouuinside, NJ 

77342 

AMFInc. 

Potter & Brtimfield Div. 

Princeton, IN 

77542 

Ray-0*Vac Corp 
Madison, W1 

77638 

General Instnimcm Corp. 

Rectifier Div. 

Brooklyn, NY 

77900 

ShaicepnK>n.ock Washer Co. 

(Now 78] 89) 

77969 

Rabbtacraft Corp. of CA Ltd, 
Torrance. CA 

78189 

ILTod Works Inc. 

Shakeproof Div. 

Elgin, IL 

78277 

Sigma Instruments Inc. 

South Braintree. MA 

78290 

Strut hers Dunn Inc. 

Ktman, NJ 

78553 
Eaton Corp. 

Engineered Fastener Div. 

Clevdand, OH 



Eorrm-rly .Midlaiid-Ross Candnon Div, 



72228 

AMCA International Corp, 
Continental Screw Div. 
New Bedford. MA 



1 
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78592 


SI439 


83315 


87034 


Siocger Industries 


Thcnn-O-Disc Inc. 


llubbcUCorp. 


lUummaied Products Inc. 


South Hackensack, NJ 


Mansfield. OH 


Mundelein, IL 


(Now 76854) 


79497 


81483 


83330 


87516 


Western Rubber Co. 


Imcmaijonal Rectifier Corp. 


Kulka Smith Lie. 


Sundaid Crystal 


Goshen. IN 


Ixjs Angeles. CA 


A North American I’hilips Co, 


KS City, KS 






Manasquan, NJ 




79727 


81590 




88044 


C • W Industries 


Korry Dccironics Inc. 


83478 


Aeronautical Standards Group 


Southampton. PA 


Seattle, WA 


Rubbercraft Coip, of America 


DejH. of Navy & Air Force 






West Haven, Cf 




79963 


81741 




88219 


Zierick Mfg. Corp. 


Chicago Ix>ck Co. 




GNU Inc. 


Mount Klsco, N*Y 


Chicago, IL 


83553 


Industrial Battery Div. 






Associated Spring Barnes Group 


Langhcmie, PA 


SC798 


82227 


Gardena, CA 




Ken-Tronics, Inc. 


Aiipax Corp. 




88245 


Milan, IL 


Cheshire Div. 


83740 


W inch estw Elec troiics 




Cheshire. CT 


Union Carbide Corp. 


Litton Systcms-Useco Div. 


8D528 




Battery Products Div. 


Van Nuys, CA 


Baumganens 


82240 


Danbury, CT 




Aiianu, GA 


Simmons Fasincr Corp. 




884S6 




Albany, NY 


84171 


Triangle PWC Inc. 


8F330 




Arco Electronics 


Jewitt City, CT 


liaion Corp. 


82305 


Commtek, NY 




Culler Hammer Product Sales Office 


Palmer Electronics Coip. 






Mountain View, CA 


South Gate, CA 


84411 


88690 






American Sliixuki 


Essex Group Inc. 


8T100 


82389 


TRW Capacitors Div. 


Wire Assembly Div. 


TeOabs Inc. 


Swiichcraft Inc. 


OgaUala.NE 


Dearborn. MI 


Naperville, IL 


Sub trf Raytheon Co. 








Chicago. IL 


84613 


887S6 


80009 




FlC Corp. 


Atlantic India Rubber Co. 


Tektronix 


82415 




Goshen. IN 


Bcavenon, OR 


AiipaxCoip 








Frederick Rv. 


84682 


88978 


80031 


Frederick, MD 


Essex Group Inc. 


Philips (Now Fluke) 


Mcpco/Elcctra Inc. 




Peabody, MA 


Mahwah, M 


Morristown, NJ 


82872 








RoanwcU Corp. 




89020 


80032 


NcwYwk.NY 


84830 


AmcraceCorD. 


Ford Aerospace & 




Lee Spring Co. Inc 


Buchanan Crimpiool Products Div. 


Communications Coip. 


82877 


Bfooklyn, NY 


Union. NJ 


Western IJcvclopmcni 


Kotion Inc. 






laboratories Div. 


Custom Div. 


85367 


8926S 


Palo Alto, CA 


Woodstock. NY 


Bearing Distributing Co. 


Pouer-Brumfidd 






San Fransisco, CA 


(Sec 77342) 


80145 


82879 






LFC Corp, 


riT 


85372 


89462 


I’rocess Control Div. 


Royal Electric Div. 


Bearing Sales Co. 


Waldos Tniaic, Inc, 


Clinton. OH 


Pawtucket, RI 


Los Angeles, CA 


Long Island, NY • 


80183 


83003 


85480 




Sprague I'roducts 


Varolnc 


W, H, Brady Co. 


89536 


(Now 56289) 


Garland. IX 


Industrial ftodutt 


John Fluke Mfg. Co., Inc. 






Milwaukee, WI 


Everett, WA 


80294 


83014 






Bourns Insuumatis Inc. 


Hartwell Corp. 


85840 


89597 


Riverside, CA 


Placentia, CA 


Brady WH Co 


Fredericks Co. 






Industrial Products Div 


lluntingdcn VaQcy, PA 


80583 


83055 


Milwaukee, WI 




Hammeriund Mfg. Co. Inc. 


Signalitc Fuse Co. 




89709 


Paramus, NJ 


(Now 71 744) 


8,5932 


Bunker Ramo-Elira Cotp. 






Electro Fibn Inc. 


Amphwioi Div. 


80640 


83058 


Valencia, CA 


Broadview, IL 


Computer Products Inc. 


TRW Assemblies & Fasteners Group 






Sievc,ns-Amold Div. 


Fasteners Div. 




89730 


South Boston, .MA 


Cambridge, MA 


86577 


General EleciiK 






Precision Metal Products Co. 


Lamp Div. 


81073 


83259 


Peabody, MA 


Newark, NJ 


Grayhiil Lnc. 


ParkcrTIannifm Corp- 






1.4 Grange, IL 


O-Seal Div. 


86684 


9R216 




Culver City, CA 


Radio Corp. of America 


Oau Composiutm Sve, Inc 


SI312 




(Now 54590) 


Laurel, MD 


Litton Systems Inc. 


83298 






Winchester Electronics Div. 


Bcnditt Corp. 


86928 


9S171 


Walenown, C.T 


Electric & Fluid Power Div. 


Seasirom Mfg. Co. Inc. 


R>it Plastics 




EatonvtUe, NJ 


Glendale, CA 


Tukwila.WA 
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Federal Supply Codes for Manufacturers (cont) 



9W423 


91934 


Amaiom 


Miller Electric Co. 


El Mom. CA 


Woonsocket, RI 


902fll 


91967 


.Mallory Capacuor Co. 


National Tcl-Tronics 


Sab of Emhan Industries Inc. 


Div. of electro Audio Dynamics inc 


Indianapolis, IN 


Mcadviile, PA 


90215 


91984 


Best Sump & Mfg. Co. 


Maida Development Co. 


KS City. MO 


Hampton. VA 


90303 


91985 


IXtiacttll Inc. 


Norwalk Valve Co. 


Technical Sales & Mazkeiing 


S. N'orwalk, CT 


Bethel, CT 
91094 


92218 

Wakefield Corp., The 


Essex Grewp Inc. 


Wakefield, ME 


SuHex/IWP E)iv. 
N’ev-maiket. NH 


92527 


91247 


vrcinc. 

Bloomington, MN 


EL Transformer Co. 
Chicago, IL 


92607 


91293 


Tensolite Co. 

Div. of CaiEslc Coip. 


Johanson Mfg. Ca 


Buchanan. NY 


Boonton, NJ 


92914 



Alpha Wire Coro. 

Alpha Industries Inc. Elizabeth. NJ 

Loganspon, IN 



91502 


93332 


Sylvania Electric JYoducts 


Associated Machine 


Semiconductor Producu Div, 


Sanu Clara, CA 


Wobum, MA 


91506 


94144 


Augai Alcoswiich 


Raytheon Co. 


N, Andover, MA 


Microwave & Power Tube Div. 
Quincy, MA 


91507 


94222 


FroeEger Machine Tool Co. 


Soudtcoinc. 


Stockton, CA 


ConcordvLUc, PA 


91637 


94988 


Dale Electronics Inc. 


Wagner Electric Corp. 


Columbus, NE 


Sub of Megraw- Edison Co. 


91662 


Whippany, NJ 


Eleo Corp. 


95146 


A Gulf Western Mfg. Co. 


Alco Electronic Products Inc. 


Connector Div. 


Switch Div. 


Huntingdon, PA 


North Andover. .MA 


91737 


95263 


rrr Cannon/Gremar 


Lcccraft Mfg. Co. 


(N'ow 08718) 


Long Island City, NY 


91802 


95275 


Industrial Devices Inc. 


Viiramon Inc. 


Edgewaier.NJ 


Bridgeport, CF 


91833 


95303 


Keystone Electronics Corp. 


RCA Corp. 


NY, NT 
91836 


Receiving Tube Div. 
Cincinnati, OH 


King's Electronics Co. Inc. 


95348 


Tuckahoe, KY 
91929 


Gordo's Corp. 
Bloomfield, NJ 


Honeywell Inc. 


95354 


-SEcro Switch Div. 


Mcihode Mfg, Corp. 


Eiecport, IL 


Rolling Meadows. IL 



95573 


98278 


Campion Laboratories Inc. 


Malco A Microdoi Co. 


Detroit, MI 


South Pasadena. CA 


95712 


98291 


Bendix Corp. 


Sealectro Coip. 


Electrical Comp. Div. 


BICC Qectn»ics 


Franklin, IN 


Trumbill, CT 


95987 


98372 


WeekesserCo. Inc. 


Royal Industries Inc. 


(Now 85480) 


C<ow 62793) 


96733 


98388 


SFE Technologies 


Lear Sicgler Inc. 


San Fernando, CA 
96853 


Accurate Products Div. 
San Deigo, CA 


Gulton Industries Inc. 


98978 


Measurement & Controls Div. 


lERC 


Manchester, NT! 
96881 


Ontcmational Elecironic Research Corp.) 
Burbank, CA 


Thomson Industries Inc. 


9912) 


Port WA, NY 
97464 


Plastic Capacitors Inc. 
Chicago, IL 


Industrial Retainer Ring 


99217 


Irvington, NJ 


Dell Industries Inc. 
Elect. DisCribufor Div. 


97525 
FECO Inc. 


Sunnyvale. CA 


Sanu Ana. CA 


99378 

ATLEEofDEInc. 


97540 

Whitehall Electronics Corp. 


N. Andover. MA 


Master Mobile Mounts Div. 


99392 


Foil Meyers, FL 


Mcpco/Elcctta Inc. 
Roxboro Div. 


97913 

Industrial Electronic 


Roxboro. NC 


Hardware Coip. 


99515 


NY. NY 


Electron Products Inc. 

Div. of American Capacitors 


97945 

Pcnnwali Coip, 


Duarte. CA 


SS White Industrial fYoducts 


99779 


PUcaUway, NJ 


Bunker Ramo- Ellra Corp. 
Barnes IXv. 


97966 

CBS 


Lansdown, PA 


Electronic Div. 


99800 


Danvers, MA 


American Precision Industries 
Dclevan Div. 


98094 

Machletl luboiatories Inc. 


East Aurora, NT 


Santa Barbara. CA 


99942 

Mcpco/Ccntralab 


98159 


A North American Philips Co. 


Rubbcr-Teck Inc. 
Gardena, CA 


Milwaukee, WI 
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TECHNICAL SERVICE CENTERS 



U.S. Service Locations 

California 

Fluke Technical Center 
1 6969 Von Karman Avenue 
Su;te 100 
Irvine. CA 92714 
Tei; (714) S63-9031 

Fluke Technical Center 
466 1 0 Landing Parkway 
Frerriont, CA 94538 
Tei; (4i5) 651-5112 

Colorado 

Fluke Technical Center 
141S0 East Evans Avenue 
Aurora, CO 80014 
Tel: (303) 695-1171 

Florida 

Fluke Technical Center 
940 N. Fern Creek Avenue 
Orlando, FL 32803 
Tel: (407) 896-4881 

Illinois 

Fluke Technical Center 
1150 W, Euclid Ave. 

Palatine. IL 6CHD67 
Tel: (312) 705-0500 

Maryland 

Fluke Technical Center 
5640 Fishers Cane 
Rockville, MD 20852 
Tel: (301) 770-1576 

New Jersey 
Fluke Technical Center 
East 66 Midland Avenue 
Paramus. NJ 07652-0930 
Tel: (201) 599-9500 

Texas 

Fluke Technical Center 
1801 Royal Lane. Suite 307 
Dallas. TX 75229 
Tel: (214) 869-2848 

Washington 

Fluke Technical Center 

John Fluke Mfg. Co., Inc, 

1420 75th St. S.W. 

^^S 6-30 

Everett, WA 98203 
Tel: (206) 356-5560 

International 



Argentina 
Coaa:n S A, 

Virroy del Pino 4071 DPTO E-65 
'430 CAP FED 
Bueros Aires 
Tei: 54 i 522-5248 

Australia 

Philips Customer Support 
Scientific and industfiai 
23 1 ukesice Drive 
T al y Ho T c-chnology Park 
East Burwood 
Victoria 3151 



Australia 

Philips Customer Support 
ScieniTic & Industrial 
25-27 P.-iul St. North 
North Ryde N.S.W. 2113 
Tel: 61 02 888 8222 

Austria 

Oesterreichische Philips Industrie 
Unternehmensbereich Prof, Systeme 
Triesterstrasse 66 
Postfach 217 
A-noi Wein 

Tel; 43 222-60101. x1388 
Belgium 

Philips & MBLE Associated S,A. 
Scientific & Industrial Equip. Div 
Service Department. 

80 Rue des deux Gares B-1070 
Boissels 

Tel; 32 2 525 61 11 
Brazil 

Hi-Tek Electfonica Ltda. 

Al, Amazonas 422. Alphavilie 

CEP 06400 Barueri 

Sao Paulo 

Tel: 55 11 421-5477 

Canada 

Fluke Electronics Canada Inc, 

400 Britannia Rd. East, Unit #i 
Mississauga 
Ontario 14Z 1 X9 
Tel; 416-890-7600 

Chile 

ImronicaChile Ltda. 

Casilla 16228 
Santiago 9 

Tei: 56 2 2321886. 2324308 
China 

Fluke International Corp. 

P.0, Box 9085 
Beijing 

Tel: 86 01 512-3436 
Colombia 

Sistemas E Instrumentacion, Ltda. 

Carrera 13, No. 37-43, 01. 401 

Ap. Aereo 29583 

Bogota DE 

Tel; 57 232-4532 



Denmark 
Philips A/S 

Technical Service I & E 
Strandlodsveij 1A 
PO Box 1919 
DK-2300 
Copenhagen S 
Tel; 45 1 572222 



Ecuador 

ProUfCO Coasin Cia., Ltda. 
P.O. Box 228-A 
Ave. 12 ce Octubre 
2285 y Oreliana 
Quito 

Tei: 593 2 529684 



Egypt 

Philips Egypt 

10, Abdel Rahman el Rafei st. 
el, Mohandessin 
P.O. Box 242 
Dokki Cairo 
Tel: 20-2-490922 

England 

Philips Scientific 

Test & Measuring Division 

Colonial Way 

Watford 

Hertforshire WD2 4TT 
Tel: 44 923-40511 



Finland 
Oy Philips AB 
Central Service 
Sinikailiontle 1-3 
P.O. Box 1 1 
SF-02630 ESPOO 
Tel: 358-0-52572 



France 

S.A, Philips Industrielie 
et Comerciale, 

Science et industry 
105 Rue de Paris Bp 62 
93002 Bobtgny, Cedex 
Tei: 33- 1-4942-8040 



Germany (F.R.G.) 

Philips GmbH 

Service fuer FLUKE - Produkte 
Department VSF 
OsKar-Messter-Strasse 18 
D-8045 Ismaning/Munich, 

West Germany 
Tel: 49 089 9605-239 



Greece 

Philips S.A. Hellenique 
15, 25th March Street 
177 78 Tavros 
10210 Athens 
Tel: 30 1 4894911 



Hong Kong 

Schmidt & Co (H.K.) Ltd. 
18/FL-, Great Eagie Centre 
23 Harbour Road 
Wanchai 

Tel: 852 5 8330222 



India 

Hinditron Services Pvt. Ltd 
1st Floor, 17-B, 

Mahal industrial Estate 
Mahakali Road, Andhen East 
Bombay 400 093 
Tel: 91 22 6300043 



Hinditron Services Pvt Inc 
33/44A Rai Mahal Villas Extn. 
8th Main Road 
Bangalore 560 080 
Tel: 91 812 363139 



Hinditron Services Pvt. Ltd. 
Field Service Center 
Emeraid Complex 1-7-264 
5th Floor 

114 SeU^Ojini Dew Road 
Secunderabad 500 003 
Tel: 08 42-821117 

Hindtron Services Pvt. Ltd. 
15 Corrmunity Centre 
Pandishila Park 
New Delhi 110 017 
Tel: 011-6433675 

Indonesia 
P.T. LamdaTfiguna 
P.O. Box 6/JATJG 
Jakarta 13001 
Tel; (021)8195365 



Israel 

R.D.T. Electronics Engineering, Ltd. 
P.O.Box 43137 
TsH Aviv 61430 
Tel: 972 3 483211 



Italy 

Philips S-p.A. 
Sezione l&E T&M 
Viale Elvezia 2 
2005 Monza 
Tel; 39 39 3635342 



Japan 

John Fluke Mfg. Co.. Inc. 

Japan Brarcn 

Sumitomo Higashi Shinbashi Bldg, 

1-1-11 Harr.arr-.atsucho 

Minato-ku 

Tokyo 105 

Tel: 81 3 4-34-0181 



Korea 

Myoung Corporation 
Yeo £ui Do P.O. Box 14 
Seoul 1 50 
Tel: 82 2 784-9942 



Malaysia 

Mecomb Malaysia Sdn. Bhd. 
P.O. Box 24 
46700 Petaling Jaya 
Selangor 

Tel; 60 3 774-3422 



Mexico 

Mexei Servicios en Computacion 
Instfumentacion y Perifericos 
Blvd. Adolfo Lopez Mateos No. 163 
Col. Mixcoac 
Mexico D.F. 

Tei: 52-5-563-5411 

Net) ‘triands 
Philips Nederl^d • 

Test &. Meetapp^aten Div. 

Postbus 1 1 5 
5000 AC TilDurg 
Tel: 31-13-352445 
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TECHNICAL SERVICE CENTERS 



New Zealand 

Pl^ilips Customer Support 

Scientific & Industrie Oivisbn 

2 Wagener Place 

Mr. Albert 

Auckland 

Tel: 64 9 894-160 

Norway 

Morgenstierrte & Co. A/S 
Konghellegate 3 
P.O. Box 6688. Rodeloldra 
Oslo 5 

Tel: 47 2 356110 
Pakistan 

Internaiionai Operadons (PAK) Ltd. 

505 MuhatTimadi House 

1,1. Chundrigar Road 

P.O. Box 5323 

Karachi 

Tel: 92 21 221127.239052 
Peru 

importadones & Representaciones 
Electfontcas S.A. 

Avad Franklin D. Roosevelt 105 
Lima l 

Tel: 51 14 288650 
Philippines 

Spark Radio & Electronics Inc, 
Greenhills, P.O. Box 6i0 
San Juan. Metro-Manila Zip 3113 
Tel: 63-2-775192 

Portugal 

Decada Espectral 

Equipmentos de Elec, e CemificQS 

Av. Bomberios Voluntaries 

Lote 102B. Miraflores/Alges 

1495 Lisboa 

Tet:35l 1 410-3420 



Singapore 

Rank O'Connor's Singapore (PTE) Ltd 
98 Pasir Panjang Road 
Singapore 0511 
Tel; 65 4737944 



South Africa 

South African Philips (Pty) Ltd, 
Service Department 
195 Main Rd 

Martindaie. Johannesburg, 2092 
Tel: 27 11 470-5255 

Spain 

Philips Iberica S.A.E. 

Depto. Tecntco Instrumentadon 
c/Mariinez Viliergas 2 
28027 Madrid 
Tel: 34 1 4042200 

Sweden 

Philips Kistainduslrier AB 
Customer Support 
Borgarfjordsgaian 16 
S-16493 Kisia 



Switzerland 
Philips A.G, 

Technischer Kundendienst 
Postfach 670 
Allmendstrasse 140 
CH-8027 Zurich 
Tel: 41 1 482211 

Taiwan 

Schmidt Electronics Corp. 
5ih Floor, Cathay Min Sheng 
Commercial Building, 

344 Min Sheng East Road 
Taipei 

Tel; 886 2501-3468 
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Thailand 
Measuretronix Ltd. 

2102/63 Ramkamhaeng Rd. 

Bangkok 10240 

Tei: 66 2 374-2516. 374-1632 

Turkey 

Turk Philips Ticaret A.S. 

Inonu Caddesi 78/80 
Posta Kutusu 5G4-Beyog!u 
Istanbul 

Tel; 90 1 1435891 
Uruguay 

Coasin Uruguaya S.A 
Casilla de Correo 1400 
Libertad 2525 
Montevideo 
Tel; 598-2-789015 

Venezuela 
Coasin C.A. 

Caiie 9 Con Calle 4, Edif. Edinurbi 

Apartado de Correos Nr-70-1^ 

Los Ruices 

Caracas 1070-A 

Tel: 58 2 241-0309, 241-1248 



West Germany 

Philips GmbH 

Department VSF 

Service fuer FLUKE • Produkte 

Oskar - Messter - Strasse 18 

D-8045 Ismaning / Munich 

Tel: 49 089 9605-260 
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<Li-VlN- VA.Rl-t^V DIVIDER 



t ' xi_ r I x> 
A B 



I 100 MV 10 MV 1 MV 100 AJV 100 jJV 

iO 1 100 MV 10 MV 1 MV 100 MV 

100 10 1 100 MV 10 MV 1 MV 

i IQOO I 100 I 10 \ T- i ^00 MV j 1 0 MV 

CHANGES; 

T)fOR SER. no. 123 THRU 146 
OVEN CIRCUIT NOT USED 
' ^FOR SER. NO. 123 THRU 282 
R222 WAS 4.99K 
T)F0R SER. NO. 123 THRU 338 
R102 WAS IM 
R106. R109WERE 17. 8K 
;^FOR SER. NO. 123 THRU 472 
C211 WAS 640 uf 
C212 WAS 400 uf 
C113 WAS NOT USED 
R154 WAS 19. 6K 
R221 WAS 220n 
R225 WAS 321^ 

REFERENCE DESIGNATIONS; 

Cl-3, 101-112. 201-218. 401-407 
CRlOl-108. 201-207.401-406 
DS201-202 
FI 
Jl-8 
Ml 
Pi-2 

PCIOI, 201-202 
QlOl-113. 201-210. 401-406 
Rl-19. 101-155, 201-231. 301-373, <U)i 4 24 
Sl-S 

Tl-2. 101. 201 

TPlOl-110. 201-206, 401-408 
NOTES: 

INDICATES INTERNAL 
^ ADJUSTMENT 

r--^ALL FLAG (VJOTES WITH THE 
l-^NUMBER ARE CONNECTED 

INPUT COMMON 

, i.l/llV COMMON & I lOOV 
. : REFERENCE 

V i'NULL DETECTOR COMMON 
CHASSIS GROUND 



FUNCTIONAL S-CHeMATlC 
KHUUtIC HO. I »C VOUBIIII I 

ittviH titiir kifioit 

DIFFERENTIAL VOLTMCTCR 
MODEL 89SA 

MODEL 895A SER. NO. m A OH 

[FlIj'i^I -JOHN FLUKB MFQ r,rj . IMC. 

— r.o. Ni ;« 3 « Wnu. nm 
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